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BRIEFLY TOLD. 
nus 

THE SaGe or Pawtucket Receives His FRiENDS.—Some time ago 
we announced that Mr. Samuel G. Stiness, the veteran Manager of the 
Pawtucket (R. I.) Gas Company, would receive the congratulations of 
many of his friends on the occasion of the date which marked the 30th 
anniversary of his connection with the gas business, 25 years of which 
had been passed in the service of the Pawtucket Company, and it is now 
our pleasant task to report that the congratulations were duly tendered, 
and that Mr. Stiness and his friends and confreres enjoyed a rarely fra- 
ternal time. The mention of the name of Mr. Stiness recalls many 
things in connection with the gas business of this country, and of the 
relations of the Eastern gas maker in particular to the trade as a whole. 
Thirty years ago, or when Mr. Stiness first cast his lot with the industry, 
which has grown to such enormous proportions, gas making was not 
the scientific operation that it is to-day ; for chance, indifference and 
secrecy were the guiding “‘ principles” of a quarter of a century ago, 
whereas intelligent method, constant application, and perfect openness 
are now the vogue. In fact, we might go further and say that they will 
be the vogue for all time to come, so far as the trade of the gas maker is 
concerned. And what we desire to lead up to by this reference is that 
it took undoubted courage and much steadfastness in the days of the 
Sixties for a newcomer in the trade to say to the ruling dynasty of that 
time that their methods and practices were faulty and improper. But 
of such stamp was Mr. Stiness, who, with J. B. Blake, A. B. Slater, Sr., 
and others of their beginning time, was not afraid to say that chance 
could not be allowed to prevail, when it could be so easily and safely 
replaced by intelligent method. However, Mr. Stiness, along with the 
other progressive spirits, held on to his preaching and practice, with the 
result that chance was routed, and real progress began. The younger 
men of the profession, as it stands to-day, will never really comprehend 
the status of the gas business of the sixties, simply because if the hard 
facts were arrayed before them they would think, if they did not say so 
openly, that the compiler was romancing. Still, whether their newer 
contemporaries are able to give them due credit or not, it nevertheless 
remains that the pioneer reformers are those to whom the youngsters of 
to-day owe the comparative smoothness of their present places, and the 
old-timers will be more than satisfied to applaud the efforts of their 
lieutenants to outdo the successes achieved in the days gone by. All 
this, of course, is foreign to the pleasant happenings of July 7th in 
Pawtucket, when Mr. Stiness was the glad host who received the con- 
gratulations of 43 of his fellows, all prominent in the profession to which 
they have devoted their lives. The idea of the descent upon Pawtucket 
originated with the Guild of Gas Managers—than which no more fra- 
ternal body of men engaged in like pursuit exists to-day—and subse- 
quently the thought was enlarged by proposing to include the Society 
of Gas Lighting in the affai#—Mr. Stiness, of course, is a valued mem- 
ber of both Societies. The notice to the Society of Gas Lighting, how- 
ever, was too brief to permit the members this side of Connecticut to 
make their arrangements to visit Pawtucket on the day in question. 
As it was the Society was well represented by its membership in the 
Eastern States, and New York ‘had delegates in the persons of Col. Ben- 
son and Dr. Wilkinson. A guest of prominence, too, was Mr. Barker, 
of the Massachusetts Board of Gas and Electric Light Commissioners, 
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whose presence at a gathering of gas men of any sort in the late sixties 
and early seventies would, to say the least, have been viewed with sus- 
picion, The visitors were received at the handsome offices of the Gas 
Company, in Music Hall building, where Mr. Stiness played the role of 
host in his hearty fashion. The Palace Bowling Alleys were then be- 
sieged by the boys, where joviality ruled until noon, when the hand- 
some and complete works of the Pawtucket Gas Company were thor- 
oughly inspected and admired. The day’s entertainment and congratu- 
lations were brought to a close by a dinner superbly served in the 
Assembly Rooms of Music Hall, where good-fellowship and fraternity 
ruled supreme. It pleases us greatly, too, to be able to say that Mr. 
Stiness is better in health to-day than he has been for years, and those 
who are close to him know that his struggle with bodily ills has been 
long and severe. The descent upon Pawtucket was well planned and 
well executed, and those who participated in it will long cherish the 
memory of its fraternal happenings. 





THe DECISION IN THE HaVERHILL (Mass.) Gas RaTE CONTENTION. 
—In our item columns will be found the full text of the decision of the 
Massachusetts Board of Gas and Electric Light Commissioners, in the 
matter of the petition of certain gas consumers of Haverhill to have the 
local gas rate reduced. Anyone who reads the decision cannot fail to be 
convinced of its positive fairness, both to the petitioners and the respond- 
ents, and all must admire the courage of the Board in its candid declar- 
ation that the Company is entitled te and should receive the commenda- 
tion of those whom it served. The Haverhill Company’s proprietors 
have all along been guided in their policy by motives of fairness to their 
patrons and justice to themselves, and the net result has been that when 
they were attacked, and when their course had been laid under review, 
they were sustained. The Commissioners are worthy of praise in that 
they were not influenced by public clamor, but settled the case on its 
merits. It is possible that we are now at the end of the outbreak of ap- 
peals for lower priced gas in the State of Massachusetts, which outbreak 
seemed to have its inception in the unquiet raised by the shouts, a year 
or so ago, of Boston’s hoi polloi for doHar gas. 





A ReapasB_E Boox.—‘‘ The Lighting of Paris,” by M. Henri Mare- 
chal, who is an engineer of roads and bridges, in the service of the city 
of Paris (a book of 500 pages, with 211 cuts illustrating the text), has 
been placed upon the market by Messrs. Baudry & Co., of Paris, who 
price it at $4. Of course, the importance of such a subject as the muni- 
cipal lighting of the handsomest city in the world is sufficient cause for 
the appearance of M. Marechal’s volume. The greater number of the 
chapters are devoted to the illumination of the city by gas and electric- 
ity, and the author goes into the details of each system with great min- 
uteness. The Paris Gas Company, with its 9,000 employees and its main 
system of not less than 1,500 miles of pipe, receive close attention from 
the author ; and the history of what it does to light Paris by night, so 
far as that lighting interests the public, is most interesting. He also de- 
votes goodly space to the electric lighting of the city, and his account of 
the same is simple, concise and interesting. One thing, however, that 
M. Marechal most clearly shows, is that the gas lighting of a city can be 
carried on with ease and simplicity, even if the gas works required to 
keep it up are huge, whereas the electric lighting maintenance is complex 
and uncertain, even though the electric plants are small by comparison 
with the gas stations. 





Notrs.—‘‘ Harry’ Floyd is a father, which, of course, means that he 
is happy, and would not exchange his lot for garlands and gold, al- 
though the Floyd family, by the way, have a trifle of both of the afore- 
said belongings. The La Crosse (Wis.) Gas Company has changed 
hands, having been purchased by Messrs. Dawes and Rogers, of Chicago. 
——At the annual meeting of The Gas Light Company, of Columbus, 
Ga., the Directors chosen were Messrs. T. E. Blanchard, J. B. Holst, 
D. F. Wilcox, T. D. Huff and W. L. Clark. The Directors elected the 
following officers : President, T, E. Blanchard ; Secretary and Treasur- 
er, T. D. Huff ; Superintendent, E. H. Jenkins. The usual semi-annual 
dividend was declared, the usual sum was placed to the credit of the 
sinking fund, and a bit of extra cash was carried over. The Company 
has had a steady increase in output for the past three months over the 
same months of last year.——Philip Flor was arrested some days ago at 
Buffalo, N. Y., charged by the Mutual Gas Light Company of that city 
with having bye-passed a meter, and obtaining a supply of gas for his 
residence without paying therefor.——We understand that ‘‘ The Arling- 
ton” has been selected as headquarters for the forthcoming annual meet- 
ing of the American Gas Light Association, to be held in Washington 
and that the Real Estate Exchange, four blocks away from The Ar ing- 


— been designated as the place in which the business sessions will be 
eid, 














(Prepared for the JOURNAL. ] 
Electric Lighting Versus Gas. 
cig anit 
By Mr. Epwarp M. Harris. 


Much interest has of late been displayed, an1 is still being taken, by 
our British cousins, touching the relative advantages of the electric and 
gas light ; and in several localities the matter has been, and still is 
being, ventilated in all its bearings, not only at local public meetings, 
but in young men’s clubs and debating societies, with varying results. 

The advocates of both systems of lighting have spared no trouble in 
obtaining reliable informations, the opinions of the consumers of both 
lights, and in collecting and consulting statistics ; not only this, but 
considerable sums of money have been expended in making compara- 
tive tests and various experiments. 

Arguments, statements and opinions multifarious, have been adduced 
and put forward at these gatherings, which frequently led to lengthy 
and excited discussion. The meetings, however, appeared to please, 
instruct and entertain the audiences, and, not unfrequently, quaint and 
original remarks of the speakers called forth applause and merriment. 
It must be conceded that the decisions arrived at have preponderated 
adversely to the advocates, admirers and supporters of the system: of 
electric lighting, and this is saying much, considering so many phases 
of the subject have been so thoroughly and so vigorously combated by 
speakers favoring each system. 

The supporters of gas lighting called particular attention to the great 
responsibility the officials of towns, villages, districts and parishes, en- 
trusted with the expenditure of the peoples’ funds, assume, and to how 
careful they should be, before embarking in new undertakings, to as- 
sure themselves that such enterprises would prove profitable and bene- 
ficial, in all respects, to the people who confided in them, remarking 
how very easy it is to enter upon the expenditure of taxpayers’ money, 
and how difficult to stop, or even control, the outlay, after being once 
committed to a scheme, citing numerous instances where public money 
had been voted, on estimates supported by tenders, for accomplishing 
the work, and where the original amounts had been enormously ex- 
ceeded ; and cases were cited where large sums had been utterly lost, 
and the works, undertaken with the object and expectation of proving 
a public benefit, had turned out to be a permanent burden on the tax 
or ratepayers. 

In order to prevent such results by the installation of electric light in 
localities contemplating its adoption, the supporters of gas urged that 
taxpayers insist that no tender should be-accepted in which the con- 
tractor does not take the risk of supply fora stated period, arguing that, 
although it should turn out that such contractor reaped a profit thereby, 
which the community would have secured, it would be better so than 
that the community should be saddled with a loss, and even a possible 
permanent charge. A clause in the contract should provide that at the 
expiration of the term of probation, the town, village or parish, as the 
case may be, shall be empowered to take over the plant, at a prescribed 
time, upon a valuation, in accordance with the general legislation upon 
electric lighting which exists in England. By this means the com- 
munity, in event of success, will be assured of a good thing, and secure 
an installation that will likely work in the best and most economical 
manner, because the contractor will do his utmost to secure a large ad- 
ditional gain to that which he would derive from the mere profit on the 
initial outlay, and, in case of failure, no loss would accrue to the tax- 
payers of the locality. 

Numbers of circumstances attending the introduction and employ- 
ment of electricity in different places in England were instanced, 
among them the estimate for the installation of electric lighting of St. 
Pancras Parish, London, which was originally $250,000, but the report 
states that, in round numbers, $457,000 had been spent, and that the 
street lighting, by the electric light, costs $20,000 per annum, as against 
$6,700, the annual cost of lighting by gas. 

At Brighton, the estimated cost for the installation of the electric 
light was $150,000, but $225,000 has already been spent, and the capital 
account is not yet closed. On the King’s Road, 40 are lamps replace 
93 gas lamps, the current for which will cost $6,060 per annum, and to 
which has to be added, for sinking fund and for maintenance to the 
arc lamps, $1,215, and for labor, cleaning lamps, replacing carbons, 
etc., $1,300, making the total annual expenditure of $8,575 for electric 
lighting ; whereas the cost of gas consumed by the 93 gas lamps, in- 
cluding cleaning, lighting and maintenance, was only $4,545 per an- 
num—the extra cost of electric lighting being $4,030, or 88 per cent. in 
excess of the cost of gas lighting. It was declared that the gas gave a 
light at least equal to the electric. The sea front was illuminated by 
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‘* Whitehall” lamps, and was conceded to be one of the best lighted 
thoroughfares in Europe. 

The Town Hall at Hove is at present lighted by gas at an annual 
cost of $760, and the estimate for lighting it by electric light is $1,000, 
and for replacement, maintenance of wires, renewals of lamps and 
other expenses, $1,500; total, $2,500; excess of annual expenditure 
over cost of gas, $1,740, or three times as much as for lighting the 
Town Hall with gas. , 

Lighting the Town Hall at Bradford, for six months, with the elee- 
tric light, has cost the ratepayers $4,300, while the cost of lighting it for 
the like period with gas amounted only to $1,000, an excess of $3,300 
over gas ; and still the Corporation is asking for a further large sum of 
money to supplement the inefficient or insufficient electric lighting 
works there. 

At St. Helens the Town Hall lighting, for three months with electric 
lights, has cost $470, while the gas light, for three months, cost $235 : 
hence the electric lighting has proved just double as costly as gas. 

In London very recently the Board of Works of the Strand District 
were asked $5,975 per annum, for 22 are lamps, one-half of which were 
to be extinguished at midnight, and were intended to displace 67 gas 
lamps, costing only $2,365 per annum. The offer was declined. 

Since the Mansion House, London (the official residence of the Lord 
Mayor), has been illuminated by the electric light, the annual expense 
to the Corporation has been more than twice the cost of the gas lights 
it replaced. 

The experiences of many institutions and private firms have proved 
the same and fully corroborate the examples quoted. It was further 
shown that many other towns have largely exceeded the estimates for 
the installation of electric lighting, and that, in nearly all cases where 
such installations have been undertaken by municipal bodies, sufficient 
experience had not been acquired to enable them to arrive at a definite 
conclusion as to what would be a fair charge to make in revenue ac- 
count for wear and tear and deterioration of machinery, dynamos, 
mains and apparatus generally ; consequently, in some instances, this 
charge has been entirely omitted ; and where made the provision for its 
modesty has been remarkable. 

Consumers of electric light, however, do not take any great interest 
in the first cost of plants, ete. What they want to know is whether 
electric lighting will be cheaper than gas lighting, and the evidences 
adduced show electric lighting to be from two to three times as costly as 
gas. 








{Prepared for the JouRNAL—Concluded from page 4U.] 
Distribution of Gas. 
ere 
By Mr. J. P. GILL. 
Example 6. If the 6-inch pipe should be of a length, 1, in yards, 
formula (A) will give with s = .5 


L 400 yds. L 100 yds. 


10” 
5 


hd 
_ 9 2 comand 
q = 1,826 d ta, Pee (Q) 
and formula (J) gives 
f=H-h= ,0000003-° shail as nances Sea mee os --. (RB) 


These will give, with g, = 2 andh = y, y, being the pressure at the 
end of the pipe D, or beginning of the pipe d. 


a = 1,826 d? nae PRE ER AE Rae.“ a (S) 
2 
oS 3 a aon ” 
get (8 
By 
6 2 
= (1,826) I+’ 


and supe for y its value in (T), 
2 
x? (1,826)* <[#- a aa )| 


Reducing Aut equation, the following general equation for the solu- 
tion of this problem is obtained : 
a? [D* (l + d) + d® L)= 3,333,333.3 Hd* D’.......... (U) 
putting for the letters their values, viz.: 
D = 10, d = 6, L = 400, 1 = 100, H = 2, d’ = 7,776, 
a* [100,000 (100 + 6) + 7,776 x 400] = 3,333,333.3 x 2 x 7,776 x 100,000, 








a? = 378,107,130. 
w= 19,445 = q. 


By equation (O), and substituting, 


0000003 x 400 «x 378,107,130 . 
=h=? =2 45373 = 1.54627. 
—s (: 100,000 ) iin rs te 
hd /1.54627 x 6 
Vn : _ 826 / —1 996 — 26 = 65.726.7 
Proof: gq 1,826 d Sea 1,826 x 364 100 + 6 »D, 726.7 


x .29584 = 19,445, as above. 


Example 7.—There is a 10-inch pipe 1,500 yards long, and there 
are taken off, at the distance of 500 yards, 10,000 cubic feet of 
gas ; at the distance of 1,000 yards, 6,012 cubic feet, and at the 
distance of 1,500 yards, 5,000 cubic feet; total, 21,012 cubie feet. 
What will be the pressure under which the gas leaves the 10-inch 
pipe at these three different points ? 

By the conditions above named, 

21,012 cubic feet will pass through the first 500 yards. 

11,012 cubic feet will pass through the second 500 yards. 

5,000 cubic feet will pass through the last 500 yards. 

Let the pressure of the holder be H = 2 inches, and let s = .5. The 
10-inch pipe 1,500 yards long will, by formula (A), deliver 21,012 cubic 
feet, and the pressure at the end of the pipe will be 

h= il Ban 013245. 

L+D 1,500 + 10 
This is nearly the 80th of an inch, and is too small for any practical 
purpose. That it is correct, formula (C) will show. 

q = 1,826 D® vh = 1,826 x 10° .013245 = 21,012. 

As 21,012 cubic feet passes through the first 500 yards, and this is a 
less quantity than a 10-inch pipe 500 yards long will deliver, formula 
(K) must be used to find the friction. 


f = .0000003 L as By substituting the given values, 


500 x (21,012) — be 

f = .0000003 100,000 = .662. Hence, 

h = 2 — .66 -= 1.34, which is the pressure at the end of the first 500 
yards. 

11,012 cubic feet passes through the second 500 yards, and formula 
(K) gives 
500 x (11,012)° 

100,000 

the second 500 yards. Hence, .66 + .19 = .85, the total loss in the 
1,000 yards, and 2 — .85 = 1.15, the pressure at the end of 1,000 yards. 
This pressure might be obtained by deducting .19 from the pressure at 
the end of the first 500 yards; viz., 1.34 —.19 = 1.15. 

5,000 cubic feet passes through the last 500 yards, and the formula 
500 (5,000)? 

100,000 


f = .0000003 = .19, the loss of pressure by friction in 


gives f = .0000003 = .04, the loss of pressure by friction in 


the last 500 yards. 

Hence .66 + .19 +.04 = .89, the total loss by friction in the 1,500 yards, 
and 2— .89 = 1.11, the pressure at the end of the pipe. This may also 
be obtained by deducting .04 from the pressure at the end of the 1,000 
yards, viz., 1.15 — .04 = 1.11. 

The pressures, therefore, at the different points are— 


At the end of 500 yards.............. 1.34 inches. 
i Par: BiG Pa wees ewe eae Rae * 
; wee = Reet eer ee 1.11 


We have seen above that the pressure at the end of the 10-inch pipe, 
when the gas is all delivered freely at that point, is only .013} inches. 
By taking a part of the gas off on the line of the pipe in the way 
named, the pressure at the end of the pipe is 1.11 inches, a gain of near- 
ly 1.1 inches. 

1.11 inches pressure is sufficient to supply the burners, whereas .013 
is much too small for the purpose. 

This calculation demonstrates by definite figures that a pipe delivers 
the same quantity of gas under higher pressure when a portion of it is 
delivered on the line of the pipe ; or may deliver more gas with the 
same final pressure if it is sufficiently high. 


Example 8.—Suppose, the other conditions being the same, that 
10,000 cubic feet are taken off at the end of 500 yards; 8,000 
cubic feet are taken off at the end of 1,000 yards ; 7,000 cubic 
feet are taken off at the end of 1,500 yards ; making a total of 
25,000 cubic feet, an increase of 3,988 cubic feet over the preced- 
ing example, or more than 15 per cent. What will be the pres- 
sure at the end of pipe ? 
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The following formula will furnish it ; by (J): 
f= a (lq? + vq” a ye ee ee 

1, U’ and Ul’ being the respective lengths of 500 yards each, and q, q 
and q” the quantity of gas passing through each length, viz.: 

Through the first 500 yards, 25,000 cubic feet. 

Through the second 500 yards, 15,000 cubic feet. 

Through the last 500 yards, 7,000 cubic feet. 

Since J, l’ and 1” are equal, the formulas may be reduced to 

__ -0000003 x 500, | ow. sm _ -0000003 x 500 x 899,000,000 _ 
f= sore +q°+q'%)= 100,000 

and the pressure at the end of the 1,500 yards will be h = H— f = 2— 
1.35 = .65 inch. 
The pressure at the end of 


500 yards is 1.06 inch, 10,000 cubic feet being Selivered at this point. 





1.35 





1,000 “ an “ce 8,000 “ec “ec “ec 
1,500 ee 65 “c 7,000 ee oe “ec se 
POR Aisadsa sees 25,000 


This shows a gain in both the quantity of gas and in the pressure ; 
the quantity delivered freely at the end of the 10-inch pipe being only 
21,012 cubic feet, with a pressure of .013 inch; a result that may be 
compared with that in Example 7. 


Example 9.—Let there be a pipe with a diameter = D, and length 
= Lin yards. Let L be divided into any number, say n parts, 
each part being equal tol yards. How much gas, q, can be de- 
livered at each one of these parts and the pressure, h, at the end 
of the pipe be equal to 1 inch? 


By formula (V) 


f =x seas oP & Fg? +o + i'n kes + Ingn*),. (W) 
ot! ot a ere and 2 are equal, and q’, yg’, g’”’, q’’” 
aan eae and g® are proportional to the parts, (W) may be reduced to 
.0000003 2, ‘a = 
[-——m ee +e” +¢ <5 Preree re + g®*)..... (X) 


And since the quantity q’ passes through the last division of the pipe, 
and 2 q’ = q” through the last but one, and 3 q’ = q’”’ through the last 
but two, and so on, and n q’ = q® through the first division, and since 
(2q' =4Qq", and (3 q’)* = 9 q”, and (n q’)? = n’ q”, formula (X) may 
be thus stated : 


. l , , , , ’ 
f= a (q?+4q%+9q" + 16g"+....... +n’ q’), and there- 
ell 0000008 1 
f= D nt ee ee ee ee 


This is the general equation for the solution of the problem. 

Making use again of a 10-inch pipe for the convenience of calculat- 
ing, though of course any sized pipe would answer as well, let D = 10 
inches, L = 2,000 yards, n = 100 parts, 7 = 20 yards, H = 2 inches, and 
s=.5, then H—h=2—1=1=f, and putting gq = 2, we have, by 
substituting the numerical values in (Y)— 

.0000003 x 20 x a? 








i= c. (——_ (1+44+9+4+164....... + 10,000); there- 
fore, 
igi 100,000 
«= 9000008 x 20x (i +44+9+164+25+....... + 10,000) 
The sum of the numbers in the parenthesis being 338,350, we have— 
a? = = sz T0000 00,901, and 


-0000003 x 20 x 338,350 2.03 

x = y 49,261 = 222 cubic feet = g. 

222 x 100 = 22,200 cubic feet delivered by the pipe with a pressure of 
1 inch at the end. 

A 10-inch pipe 2,000 yards long will deliver, when the gas is all dis- 
charged freely at the end, only 18,212 cubic feet with a pressure of 
.00996, or about 745 of an inch. 

This formula has reference to the case in which the gas is consumed 
pretty generally along the line of the pipe. 

The four last general formulas are now brought together for the sake 
of easy reference. 

1,666, oes 6 


(P) @ (D+ Ld) = Hd: D*, 


in which D is the diameter of any length L ; d the smaller diameter of 
a reducer at its end ; q the quantity of gas discharged through the re- 
ducer, with the initial pressure H, 

(U) qg? (D® (l + d) + d* L) = 3,333,333.3 Hd* D*. 

This formula being applicable to the case where a pipe of a larger di- 
ameter D, and of any length LZ, is continued by a pipe of a smaller di- 








ameter d and of any length 1; q being the quantity of gas discharged 
at the end of the smaller pipe. 


ue 0000006 8 , nts ‘ 

(V)f=- i (Pees ee of 1 ee + In gn’) 
| SS In are any equal or unequal subdivisions of the 
whole length L, and q, 9’, q@”....... q® any equal or unequal quan- 


tities of gas delivered at the terminations of J, l’, l’’, ete. 


.0000006 8 1 4? 
ie a 
in which n is any number of equal parts into which J, is divided, 1 = 
one of those parts, and q the quantity of gas discharged at each of 
them, it being the same at each length J. 

There have been instances in which trouble has occurred with con- 
sumers’ lights, the supply of gas not being sufficient to furnish the re- 
quired amount of light. On referring to the tables usually published, 
which give the flow of gas through pipes, it was noticed that the mains 
were large enough to supply all the gas that could be consumed by the 
burners in use. The more the annoyance was thought over, the more 
inexplicable it seemed. 

It consisted simply in this—that while, by the table, the mains deliv- 
ered all the gas required, it was delivered under a pressure so low that 
the lights were necessarily defective ; in other words, the mains were 
really too small. By the formulas given above, the pressure at any 
point on the line of distribution may be either accurately or approxi- 
mately ascertained. 

Examples 5, 6, 7 and 8 also demonstrate that a distributing pipe 
should not be diminished in area between the works and the farthest 
point of distribution. 

It is often thought, because a part of the gas is delivered on the line 
of the pipe, and less gas is required the farther it is distributed, that the 
area of the pipe may be reduced in proportion the lessened quantity of 
gas used. 

This is obviously an error, because although the required quantity of 
gas at the terminal end is less, it is distributed under a reduced pressure, 
and a smaller pipe with that reduced pressure will not deliver the quan- 
tity needed. It would be better to enlarge rather than diminish the area 
of the pipe or its branches, with a view to lessen the loss by friction and 
thus increase the pressure under which the gas is delivered to the con- 
sumer. 


(844494164 +....... + n°) 


Example 10.—By way of itlustration, let a 10-inch pipe be 1,000 
yards long, with a pressure of 2 inches, and the gas of specific 
gravity .5. Let half of what it will discharge be taken off at a 
distance of 500 yards. Would it be proper to reduce the 10-inch 
pipe to one of a smaller diameter at the beginning of the last 500 
yards, or should it be continued to the end of the 1,000 yards ¢ 


A 10-inch pipe, under the conditions named, will deliver 25,692 cubic 
feet with a pressure of .0198. Half of this quantity is 12,846 cubic feet. 
The first 500 yards will therefore pass 25,692 cubic feet and the last 500 
yards 12,846 cubic feet. 

0000003 L Q?_ ' 

Now f =— Di -= .0000003 x — 100,000 

h= H—f =2—.9901 = 1.0099, the pressure at end of the first 500 yds. 


gl -e .0000003 x 500 (12,846)? = .2475. 


h=2— in + .2475 = 2 — 1.2376 = .7624, the pressure at end of 
the last 500 yards. 

A 6.6-inch pipe, 500 yards long, with a pressure of 2 inches, will de- 
liver 12,837 cubic feet, the half of what the 10-inch pipe will deliver at 
1,000 yards. Now, using for the last 500 yards a 6.6-inch pipe instead 
of the 10-inch, what will the result be ? 

A 6.6-inch pipe, 500 yards long, with a pressure of 1.0099 inch, will 
deliver 9,132 cubic feet under a pressure of .0132 inch. A quantity and 
pressure very much less than the 10-inch pipe would deliver if continued 
to the end of the 1,000 yards. 

The 10-inch pipe, 1,000 yards long, having 12,846 cubic feet taken off 
at 500 yards, would deliver more than 12,846 cubic feet of gas, but at a 
reduced pressure, a result not to be overlooked. 

In reference to the distribution of gas through smaller pipes of equal 
area with and branching from a distributing main, it is generally known 
that there is an increased loss of pressure by friction. The following 
calculation may, however, be of use practically and by way of illus- 
trating, in an interesting way, the degree to which the pressure is lost 
by friction in pipes. 

If several branches lead off from a larger pipe near its termination, 
the sum of the areas of the branches must be greater than the area of 
the larger pipe, for the reason that the sum of the circumferences of the 


500 x 660,066,006 _ 99, 
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branches is greater than the circumference of the larger pipe, while the 


areas are equal. The area of an 8-inch pipe being equal to the sum o 


the areas of four 4-inch pipes, but the sum of the circumferences of the 
four 4-inch pipes being double that of the 8-inch pipe, the friction from 


that source is of course doubled, and the four 4-inch pipes will not de 
liver the quantity of gas given them by the 8-inch pipe. 


Example 11.—To ascertain how many branch pipes are required t« 


ing effect are by no means synonymous ; that the two expressions do 
f | not convey precisely the same idea to the experienced mind, however 
much they may be considered as identieal by the unenlightened public. 
The truth of this is vividly impressed upon us by observation of the 
-|illumination afforded by the electric arc light, where there is an intense 
central point, with a by-no-means proportionately great diffiusive 


, | power. 


deliver the quantity delivered to them, find how much the larger But I venture to carry the illustration farther ; I carry the war into 

pipe will discharge ; then how much a branch will discharge the camp of illumination by coal gas. Take a gas of so-called 18 stand- 
. c = . » e o 

Divide the former by the latter and the quotient will be the num- ard candle illuminating power, and another gas of 14 standard candle 


ber of the branch pipes required to discharge the gas supplied te 
them by the distributing pipe at or near its end. 


An 8-inch pipe 1,000 yards long, pressure 2 inches, with gas of specific 
gravity of .5, will deliver 14,721 cubie feet. 


A 4-inch pipe 1,000 yards long will deliver 2,608 cubic feet, and there 


will be required 5.64, say six 4-inch pipes to deliver the 14,721 cubic 


feet. If four 4-inch pipes are used they will deliver only about 71 per 
cent. of the gas supplied to the 8-inch pipe, although they are equal in 


area to it. 


,| power. The one is nearly 30 per cent. higher in illuminating power 
than the other. But in burning the higher power gas for lighting pur- 
poses, do we, even with the most advanced appliances, and under the 
best attained conditions (assuming, of course, that these are applied in 
the case of both the gases), obtain the advantage, or a tithe of it, which 
the 30 per cent. superior power would lead us to expect? I am more 
than skeptical on that head—I am, indeed, convinced that we do not. 
I will go farther, and ask: ‘‘Do we, as consumers, not rather suffer 
grave disadvantages in burning gas of the alleged higher illuminating 
value?’ I again assert that we do. 


2 


Example 12.—Suppose a gasholder, having a pressure of 2 inches, When gas of the higher standard power is deteriorated even to a 
is filled with gas from another having 3 inches pressure, and a | trifling extent (as indicated by the usual photometrical tests) by reason 
gas pump is used to force the gas through a 10-inch pipe 1,000 of inefficient purifying materials or methods, the manifest loss in il- 
yards long, being the distance between the two holders. Ought luminating effect (as distinguished from illuminating power) is increased 
the pump to be located near the No. 1, the supply, or the No. 2, | to a vexatious extent. Hence the frequent or almost unceasing com- 


the receiving holder ? 


plaints of ‘‘ bad gas” that prevail within the zone where the assumed 


A 10-inch pipe 1,000 feet long, with gas of specific gravity .5, will de- | 0 proved higher qualities are in vogue. On the other hand, there is a 
liver under a pressure of 3 inches 31,466 cubic feet per hour. In this marked absence of such complaints in districts where the lower stand- 
instance, there is a counter pressure of 2 inches, leaving 1 inch for a ard illuminating powers are supplied and used. 

working pressure, and the pipe will deliver only 18,167 cubic feet per To put the matter in a concrete form, take the circumstances of the 


hour. 


majority of southern towns, where the lower power gas is burned, and 


A pump placed near the No. 1 holder must work with a pressure of 5 | CO™Pare them with those of more northerly towns, where the higher 
inches to deliver the same quantity of gas as the holder would if the |POWe? £48 is supplied. In the former, the complaints of deficient illu- 


pipe discharged freely. 


minating quality are almost entirely confined to the official gas exam- 


If placed near the No. 2 holder, the pump would have to work iner (where such official exists). This is notoriously the case in London, 
against but 2 inches pressure, which would then cease to act as a back where the illuminating power usually ranges slightly over 16 candles. 
pressure on the No. 1 holder, and the pipe will deliver as much as if the Complaints of this character in the metropolis from the consumers them- 


gas passed freely. 
Now the horse power required to do work is proportional to the work 


selves are exceedingly rare, and when they are made by consumers 
they are groundless, or are due to defects of a local kind. My exper- 


to be done, and therefore the pump will require 2} times the power ience does not lead me to say the same of complaints in the richer (so 


to operate against 5 inches as it would against 2 inches pressure, 


called) gas districts. Here the official examiner generally finds the illu- 


and the expense in steam would be 2} times less with the pump at the minating power up to and above the prescribed standard when thecom- 


No. 2 holder. 


plaints from consumers are general and persistent, and when, as I hold, 


Moreover, if the pipe were large enough to deliver all the gas that there is a real grievance. It would be invidious to give the names of 


could be pumped with the larger horse power, 24 times the work would 
be accomplished with the same expenditure of steam as at the No. 1 


places (they will occur to some of you), else my argument would re- 
ceive immediate confirmation. 


holder. A 14-inch pipe will deliver nearly 24 times more gas than the What is the reason of this? I will not answer the question by at- 


10-inch. This would be a much larger quantity of gas delivered with 
the same expense of material and with the saving of labor, the work 
being done in 1 instead of 2 hours. Thus in either case it will be economy 
to place the pump at or near the No. 2 holder, with the additional ad- 
vantage of relieving the main from the increased pressure and leakage. 

If the gas were delivered through a distributing pipe instead of the 
simple feed pipe, allowance would of course have to be made for the 
altered conditions, but the principle would remain intact. 








Illuminating Power and Illuminating Effect. 
——[—= 
[A paper read by Mr. Thomas Newbigging, of Manchester, before the 
Incorporated Gas Institute. | 


I do not propose to trouble you with a dissertation on the standard 
photometer ; you will get that in the text books. Besides, you are all 
familiar with the apparatus. Neither do I intend to discuss the relative 
merits of the various appliances now in use, or proposed, for determin- 
ing the illuminating power of gas flames. I will not even canvass the 
respective merits or demerits of the standard candle, the Carcel lamp, 
the Methven screen, or the pentane flame—whether of one candle or ten 
candles value ; nor will I set before you a long array of figures, tabu- 
lated or other, giving the results of elaborate investigations and tests of 
different qualities of gas and burners. All that is beside my purpose 
on this occasion, I am going to speak of ‘‘ Illuminating Power” in 
the abstract, and to give utterance to certain views—some will call them 
heretical opinions—that have been forcing themselves upon my mind 
for some years past, and which are clamoring for expression ; the time, 
as I conceive, being ripe for such expression. 

It is doubtless a truism to say that illuminating power and illuminat- 


tempting to give an explicit scientific explanation of the phenomenon, 
except to assert that illuminating power, as indicated by present pho- 
tometrical methods, is not synonymous with illuminating effect. The 
said'scientific explanation is not, and never has been, forthcoming in 
any full and satisfactory sense ; and it will only be arrived at after 
more consideration and research than have yet been devoted to the sub- 
ject. 

I am going to make a bold—some may consider it a rash —statement, 
but it is not made without very careful thought and after long exper- 
ience and observation—viz., that gas of 14 or 15 standard candle power 
gives, cost for cost, as good an illuminating effect as gas of 18-candle 
power. I go even beyond that, and assert that, under efficient pres- 
sure regulation, the lower (so called) grade quality is the better illumi- 
nator. It is easier to burn a low standard gas to advantage than gas of 
a high standard. Another thing I can allege—that, whereas the higher 
quality gas is a nuisance under consumption, the lower quality is a 
positive luxury in use. The first is a nuisance by reason (amongst 
other things) of the invariable deposit of carbon—seen in the blacken- 
ing of ceilings and in other ways. True, there is a slight blackening, 
or rather browning, with the lower qualities, but it is infinitesimal as 
compared with the other, and is caused, not by unconsumed carbon, 
but by the dust particles carried up by the heated ai currents. 

‘‘Yes,” I imagine some one saying, ‘‘ and in this circumstance of the 
deposit of unconsumed carbon, you have the explanation of the diffi- 
culty—if it can be called a difficuity—which you have raised before us 
to-day. Consume the whole of the carbon contained in the richer gas 
and your difficulty vanishes. It all, in short, resolves itself into a 
question of suitable appliances for burning the richer gas.” Softly, my 
friend !, I am not going to be put off with that ancient philter for al- 
laying the ghost. I do not accept your conclusion, if that is the whole 
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sum and substance of it. It is too obvious—so obvious that the most 
liliputian intellect can grasp it. There are more things in heaven and 
earth than are dreamt of in your philosophy. I used to wholly explain 
the thing in that brusque, self-sufficing way. I have ceased to so ex 

plain it, and I now come to you practical and hard-headed gas makers 
and purveyors, and tell you that, if this is your ultimatum in the way 
of solution, it is not satisfactory to me, and I will not accept it as such. 
But again, will any objector to my statement be good enough to inform 
me what the proper appliances are for consuming high power (say, 18 
to 20 candle) gas in such a way as to get rid of defective lighting and 
abominable carbon deposit, with general unsatisfactoriness, and where 
are they to be found ? I have never been fortunate enough to meet with 
them. On the contrary, the appliances most strongly recommended for 
that purpose are often just those which most aggravate the evils—dirt 
and dissatisfaction—of which I complain, and with good reason. 

Having come thus far, let me rehearse the points I wish to enforce : 
It does not follow that to raise the illuminating power is to increase the 
illuminating effect. Illuminating power (as shown by the photometer) 
and illuminating effect are by no means synonymous terms. The 
higher the standard, the greater the nuisance, or risk of nuisance, of 
unconsumed carbon deposit on ceilings, furniture and pictures. A low 
standard gas (say, of 14 or 15 candles), purified by lime, is equal in illu- 
minating effect to the vaunted higher qualities of some places, with an 
absence of the nuisance of which I have spoken. 

And now for the moral—though the story, like a good fable, should 
carry its own moral without the telling. The moral is that, during the 
last, say, twenty years, the public have been pursuing a mistaken course 
in clamoring for an increase (so-called) in the standard of illuminating 
power. What is wanted is a return to the lower (and better) standard 
—say, 14 or 15 candles (preferably 14)—with the actual supplied value 
approximating thereto, which, with the improved methods and ap- 
pliances for burning gas, will afford a better illuminating effect than 
the other, with a blessed absence of nuisance. A further lesson taught 
us is, that the methods and instruments employed in coal gas testing do 
not enable us to gauge the illuminating effect of the gas; and, lacking 
in that respect, to rely on their indications as a proof, and the only 
proof, of illuminating value, is misleading and mischievous. A pho- 
tometer that will measure quantity of light as well as intensity—if the 
invention of such an instrument is possible—is much to be desired. 
These two old-word and suggestive terms, guanti/y and intensity, have, 
of late years, almost passed out of the gas maker’s vocabulary ; but 
they greatly need reinstating, with all the pregnant facts and associa- 
tions which surround them. 

A yet further moral derived is, that enriching nostrums are a snare 
and a delusion. They are not necessary for effective lighting ; they are 
a backward step in illuminating by means of coal gas. Given 14 or 15 
candle gas, purified by lime, either wholly or as an accompaniment of 
purification by oxide of iron, in such manner as to completely elimi- 
nate the carbonic acid (for this is a sine qua non), and I will back it 
against all the other higher photometrical qualities—back it to give 
more satisfaction and provide fullerillumination than the other. Given 
such 14 or 15 candle gas, consumed under proper conditions of burner 
and pressure, with ventilation to insure the removal of the products of 
combustion, and you have a light which rivals, in point of cheapness 
and general efficiency, if it does not eclipse, that of any other artificial 
illuminant. 

I repeat that photometry as at present practiced, with the instru- 
ments in use, and with the specific objects in view, is clearly at fault. 
Its results, or the way of stating these results, do not harmonise with 
everyday experience. I listen to the stories that are told of the enor- 
mous loss of light consequent on using what are described as unsuit- 
able burners—I do not mean faulty burners, but burners that are said 

to be unsuitable for use with the particular quality of gas supplied— 
with incredulous wonder. We are assured, for example, that, tested 
by the standard photometer, even employing a good burner of the very 
best design and construction, if it be of the flat-flame type, in consum- 
ing gas of 14 to 16 candle power, there is a sacrifice of something like 
40 to 60 per cent. of the available light, as indicated by the standard 
Argand. My experience, as a mere consumer of gas, putting orthodox 
tests aside, is not in accord withany such assertion. True, there may bea 
sacrifice of intensity in using the flat-flame, as contrasted with the 
standard Argand ; but that there is any such sacrifice of quantity, of 
diffused power, of illuminating effect—of illumination, in short—I dis- 
tinctly deny. 

The flat-flame type of burner is assumed to be the best fitted for evolv- 
ing the light-giving power of gas of 20-candle power ; and hence it has 
been designated as the test burner for this and higher qualities. I ven- 


ture to say, however, that complaints of want of illuminating power 
are more frequent where the two conditions of richness of gas and al- 
leged suitability of burner are found to exist than under the other. 
The fact is that for all, or most, qualities of coal gas, there is but little 
variation in illuminating effect in using the flat-flame burner. The 
physical conditions under which the flat-flame burner is sometimes 
used, rather than the chemical conditions of the gas, will generally ac- 
count for any lack there may be of illuminating effect. But I know 
from experience it is a fallacy to say that the flat-flame burner gives un- 
der test a higher value than the Argand with 20-candle gas and up- 
wards. Anyone who cares to try may easily satisfy himself that Sugg’s 
**F,” or No. 2 Argand, gives photometrical results from 5 to 7 per cent. 
higher than the flat-flame with these qualities. These will probably be 
looked upon by many as heretical opinions. An acute writer has said 
that ‘‘ a heresy is truth in the making ;’ and so Iam consoled. I have 
not given expression to them without consideration. I venture to pre- 
dict that they will not for long be viewed as heretical. The hour is at 
hand—if it has not already arrived—when the inevitable reaction 
against high standards and enrichment fads will begin ; and then the 
truth of the philosophy underlying the views I have now expressed 
will be fully acknowedged. 

The objections to all tried methods of enriching the gas derived from 
bituminous coal of average quality, excepting, perhaps, enrichment by 
means of cannel, are sufficiently serious to raise doubts, even in the 
minds of some of those who voluntarily resort to them, as to the alleged 
benefits to be derived from theiradoption. The varying quality of the en- 
riched gas, due to the stratification of gases of different specific gravi- 
ties, which takes place, notwithstanding the action of the law of diffu- 
sion, and the deposition of the hydrocarbon vapors in the distributing 
mains and service pipes, are the principal drawbacks that are encoun- 
tered—leaving out of question, for the moment, the disadvantages on 
which I have already dwelt. Professor Vivian B. Lewes, in the re- 
markable paper read by him at the Society of Arts on April 11th last, 
and fully reported in the Journal of Gas Lighting for April 17th, in 
dealing with this subject as it affects the gas supply of London, re- 
marks : 

‘‘The official testing stations are fixed at the points where the 
great trunk mains deliver the gas to the districts to be supplied ; and it 
is only under exceptional circumstances that the illuminating value of 
the gas is ever found to be below the required limit at these points. In 
these big mains the gas is continually flowing at a fairly steady rate, 
and is neither exposed to any great alteration in temperature, nor, from 
the size of the mains, to any great amount of skin friction—7. e., rub- 
bing of the gases against the sides of the pipes. But as soon as distri- 
bution commences both these factors come into play ; and, as certain of 
the chief illuminants of the gas are vapors and not permanent gases, 
lowering of temperature causes condensation of some of them, while 
the power which friction against the sides of the mains and service 
pipes, coated with deposited hydrocarbons, has of withdrawing the 
illuminants from the gas, still further decreases its light-giving value. 
Moreover, anywhere near the dead end of a service, stagnation in the 
gas during a large proportion of the 24 hours, when gas is not being 
consumed, adds still further to the trouble ; and, even at the testing 
stations the influence of the small consumption of the gas on Sundays, 
and consequent stoppage in the manufacture on that day, can be traced 
in the illuminating value found on Monday morning.” This is weighty 
evidence of the unsatisfactory results of enrichment, coming as it does 
from one well qualified to express an opinion, and deserves to be well 
pondered by all concerned. 

It is urged that the cost of enrichment by means of the hydrocarbon 
oils is from two-fifths to one-half less costly than enrichment with can- 
nel; but statements of this kind must be largely discounted, in view of 
the drawbacks mentioned. Some things, while apparently cheap, are 
dear at any price. 

In the paper of Professor Lewes, already referred to, the question of 
the composition of gas enriched by carbureted water gas is dealt with 
in regard to the alteration in the size of the gas flame by reason of the 
increase in the quantity of hydrogen and carbon monoxide, and the de- 
crease in the percentage of methane in the enriched gas. This is worthy 
of attention as constituting a further objection to the use of enrichment 
processes. 

Enrichment, unfortunately, in one form or another, is a necessity in 
places, owing to the action of Parliament in fixing an unduly high 
standard of illuminating power. But that any of the more northerly 
towns—say in Yorkshire or Lancashire—whose standard is fixed at 15 
candles and under, should resort to enrichment, is a piece of folly that 
may well be discouraged. 








al 
fo 
th 
th 
pe 
of 


ga 


he 
th 


tu 
ex 
an 








July 16, 1894. 








American Gas Light Aournal, 79 





a 





é ri , <a 
The truth in regard to high standards and enrichment processes is 


that, while the augmented cost per candle is serious in amount, the ad- 

vantages derived in the direction of increased illumination are trifling 
or nil; while at the same time they are accompanied by disadvantages 
that are very real. Enrichment to any great extent, even by the use of 
expensive cannel or shale, is to be deprecated. So far from resorting 
to enrichment, the wiser policy, as it seems to me, would be to reduce 
the illuminating value of the gas yielded by the richer coals and can- 
nels, by a judicious admixture of the latter with inferior coals. The 
tendency of this would be to place the prices of coals on the one hand, 
and gas on the other, more on a level for the whole country, which 
would be an unmixed good. Why should cannel, for example, stand 
at such a high price? I do not think it is owing to the scarcity of can- 
nel. Searcety is a purely relative term. Most things are plentiful or 
scarce according as the demand for them rises or falls. The cost of 
mining cannel is no more, probably less, than that of mining ordin- 
ary coal. It is only an accident which has placed cannel beds in the 
hands of their proprietors, who by their possession are, under present 
conditions, enriched without corresponding benefit to the community at 
large. 

The necessity for cheap gas is of the first importance in these days of 
competition. Cheapness is the best possible stimulant to the employ- 
ment of gas for purposes other than lighting. The benefits to a town 
possessing a supply of cheap gas are incalculable, not only in a direct 
pecuniary sense, but from an industrial point of view, in the number 
of uses to which gas can be applied, and also as mitigating the smoke 
nuisance, and in this way contributing to the health and comfort of the 
inhabitants. 

The unreasonably high standards prescribed in certain towns—as 
Liverpool, with 20 candles; Preston, with 18; Southport, with 20; 
Salford, with 18; Middleton, with 18; Wigan, with 18; and others 
similarly disadvantaged—are an evil both for the respective undertak- 
ings and (in an especial degree) for the consumers. 

Again, incandescent lighting is being developed, and I believe is des- 
tined to be a greater factor before long ; and for this reason also there 
is less need than ever to aim at high illuminating powers by means of 
enrichment. These are facts which I am convinced will be recognized 
by the public and by the legislature in the near future. 

If anyone suggests that the fixing of a high standard tends to stimu- 
late the invention and introduction of improved appliances for consum- 
ing gas so as to develop the highest power of which if is capable, then, 
whilst partially agreeing with him so long as the gas is produced 
from coal without addition, I also assert that enrichment cuts at the 
very root of invention in this direction. It is, in fact, a clumsy and 
expensive method of attaining an end that may be arrived at by another 
and more desirable way. 

The reasonable policy for the legislature—as Mr. George Livesey has 
declared, and as it seems to me—is to fix such an illuminating standard 
as the quality of coal available in a district will yield. Or in places 
where there is no bituminous coal in their neighborhood, then the 
nearest available coal may regulate the standard. London and most of 
the southern towns, especially such as are situated on or near to the 
coast, owing to their geographical position, use Durham coals (sea-borne) 
yielding gas of 14 or 15 candle value. That, therefore, is what may be 
called the natural standard for such places. In towns farther north, 
and drawing their supplies from the South Yorkshire and Lancashire 
coal fields, an additional candle would not be seriously objectionable ; 
though even here a 15-candle standard is more advantageous, even 
from the consumer’s point of view. 

I am by no means isolated in holding the views which I am now try- 
ing to propound. Mr. Livesey—to whom the gas interests (in which I 
include the interests of consumers not less than those of shareholders 
and administrators of gas undertakings) are so largely indebted, both 
for initiatory and progressive reforms and improvements-—has suggested 
the reduction of the standard of illuminating power in the metropolis to 
the natural standard justified by the use of Durham coal. This is a 
policy which if, and when, carried out, will redound to the advantage 
of all parties, and will add further to Mr. Livesey’s great reputation as 
a gas administrator. Some other of our ablest and most experienced 
gas engineers and gas chemists cherish the same views in their secret 
hearts ; and a few (notably Professor Lewes) have ventured to express 
them. 

What seems to have been wanted is the creation of the oppor- 
tunity of enabling gas managers generally to give full and unstinted 
expression to their opinions. I have tried to afford such an opportunity, 
and if there is not an eager and emphatic declaration in favor of the 
policy now advocated, I shall be disappointed. 





The Relations Between Gas Companies and Gas Con- 
sumers. 
sancti 
By Wm. Pau GeruarpD, C. E., in Cassier’s Magazine. 
Not quite a century has passed since the birth of the gas industry, 
yet we already find gas light, in many instances, supplanted and dis- 
placed by the electric light. Even a casual observer cannot fail to 
notice the fact that the electric light is just now becoming ‘all the 
fashion,” but does this mean that gas light is entirely doomed? Has 
not, on the contrary, the gas industry profited by the advent of the new 
light, and is it not a fact that the consumption of gas has increased in 
recent years instead of diminishing ? 

At the time when the electric light was first brought to public notice, 
Mr. W. H. Preece, in a lecture delivered in 1880, before the London 
Society of Arts, on ‘‘ Recent Wonders of Light,” uttered the following 
prophetic words: ‘‘ Gas is a magnificent thing in itself, but one of the 
great advantages of gas has been that it has driven the candle makers 
and oil lamp manufacturers to give us hundred fold better things than 
they did before, and so the introduction of electricity, if it does nothing 
else, will compel our gas engineers to produce gas lighting apparatus 
as far superior to those of our youth as these ordinary lamps are to the 
oil lamps of the Greeks.” 

Gas lamps have taken the place of candles and oil lamps, and these 
same gas lamps are now in some cases replaced by electric are and in- 
candescent glow lamps, yet the older illuminant has in each case profi- 
ted instead of suffered. Doubtless, one result of the improvements in 
methods of illumination has been a more lavish use of light, and the 
setting up of a higher standard in street as well asin domestic lighting. 
With the increased requirements, therefore, each kind of artificial light 
is benefited by the advent of its successor, competitor and rival. The elee- 
tric light, in particular, awakened the managers of the gas industry 
into activity, and a higher quality of gas at reduced cost, better gas fit- 
tings, more efficient gas burners and gas lamps have been produced, 
demonstrating to a greater extent than ever before the possibilities of 
the ‘light without a wick,” created from ‘‘the spirit of coal.’ Gas 
lighting has been of incalculable benefit to mankind in the past ; its 
many advantages are at present more than ever enjoyed in the house- 
hold, in the office and in the workshop, and notwithstanding contrary 
statements by those interested in the development of the rival light, it 
is my belief that for a long time to come, gas will not only hold its 
own, but make still further progress. The coming century will, doubt- 
less, be the age of electricity, but ours is the era of gas. 

Having thus briefly glanced at the past, present and future of gas 
lighting, let us consider what shall be done to strengthen the future 
position of gas light in view of the rapid strides made by its chief rival, 
electricity. Every impartial observer cannot help admitting that the 
future of the gas industry must, to a great extent, depend upon the re- 
lations between gas companies and gas consumers. It is well known 
that these relations have not, in the past, always been as pleasant as 
they might be. The bulk of the gas consuming public is lamentably 
indifferent or ignorant, or both, about the subject of gas lighting ; 
hence, the proper use of gas in the household is little understood. A 
few commendable instances excepted, gas companies have made no 
effort whatever to keep householders and gas consum2rs informed on the 
subject. Instead of trying to gain the consumer's confidence, many 
gas companies and their employees have persistently pursued the erro- 
neous policy of surrounding themselves and everthing pertaining to 
their business with an air of profound mystery. Worse than this, in 
many instances those employees of a gas company who come into closer 
contact with the public, often throw a veil of secrecy about the subject 
with a view only of hiding their own ignorance. All this is much to 
be deprecated, for as a natural result the consumer, already full of 
prejudices and dissatisfaction, becomes still more suspicious and biased. 
It would seem to me as if the best interests of gas companies demand 
that they enlighten the public, and that they help them in every way 
possible to consume the product of the gas works in the best manner. 

Why gas companies should not make efforts to establish, or to main- 
tain, pleasanter relations with their consumers has often been a matter 
of wonder to me. The interests of gas companies and gas consumers 
are mutual and should go han@in hand, therefore companies should 
constantly strive to dispel any bad feeling, to remove all prejudices and 
to avoid as far as possible all friction. The welfare of gas companies 

lemands that they should not be indifferent to the wishes of the con- 
sumer. It is a fact capable of easy demonstration that where a com- 
pany or its employees have taken the trouble to instruct the consumer 
how he can make the best possible use of gas, or how he can obtain a 
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tity of gas, an increased consumption of gas resulted for the company. 
What can the gas companies do to bring about a better feeling be- 
tween themselves and their consumers? First of all, gas companies 
should attend to the complaints of the consumers. Nothing within the 
bounds of reason must be left undone to satisfy them and thereby re- 
tain or gain their confidence. By far the majority of complaints are 
first, about bad gas or deficient light, and second, about excessive gas 
bills. The latter are invariably attributed to the inaccuracy of the 
company’s gas meters, or to errors of the clerks in making out the 
monthly gas bills, while the deficiency of light is usuably laid to the 
bad or poor quality of the gas or to lack of pressure in the gas mains. 
Occasionally, consumers grumble about the flickering of lights, about 
hissing and noisy flames, about the breaking of gas globes, caused by 
gas flames with ragged edges, about the vitiated air, about immoderate 
heat and the injurious effects of gas lighting upon health and comfort, 
and about the destructive effects of gas upon the decorations, pictures, 
books and furniture, the wallsand ceilings of rooms. 

In some cases, no doubt, there is just ground for these complaints. 
The gas company should then endeavor to remove the causes, if prac- 
ticable. But, as often as not, the complaints of consumers arise from 
their own lack of knowledge, or carelessness, or indifference. Very 
frequently, too, the troubles complained of are a result of the stupidity 
or cupidity of the gas fitter or the builder, and an impartial investiga- 
tion would demonstrate that the complaints can easily be traced to one 
or more of the following defects, over which the gas company seldom 
has any control, viz.: The use of gas piping of inadequate size, the 
improper running of gas pipes, the use of bad, cheap, or unsuitable 
burners, or to good burners having become obstructed or worn out ; to 
the use of ill-contrived and light obstructing brackets and chandeliers 
with tubing of insufficient size; to the use of globes with narrow bottom 
opening made of light obstructing material and supported by heavy 
globe holders ; or the failure of the gas light is due, in districts where 
a high gas pressure necessarily prevails, to the omission of pressure re- 
ducing appliances. 

Consumers of gas should inquire into the subject of gas lighting 
without bias, and gas companies should endeavor to remove all manner 
of prejudices generally arising from ignorance or suspicion. Among 
misconceptions of consumers, the most difficult to deal with is the pre- 
judice against the ‘lying gas meter.” This is largely due to want of 
knowledge us to its construction and mode of operation. It is increased 
by the many stories of the vagaries of gas meters, disseminated by the 
daily press. Many consumers imagine that they are completely at the 
mercy of the gas meter, or that gas companies charge them whatever 
they see fit to charge. It is needless to say this is a great mistake. To 
remove this deeply rooted prejudice, gas companies should endeavor to 
teach the householder how to become familiar with the gas meter, and 
to encourage his frequent reading of the index, as many a serious mis- 
understanding may thereby be prevented. 

As a matter of fact the size of aconsumer’s gas bill is dependent upon 
the quantity of gas consumed only and with this a gas company has lit- 
ile todo. As regards gas bills, wrong statements are rendered much 
less often than the average gas consumer supposes. The process of 
making out the bills is about as follows: Once a month the meter in- 
spector calls at the consumers’ houses, takes the reading of the meter, 
enters the date and the state of the meter in his record book, and re- 
turns the same to the gas company’s office. Then the clerks in the 
office make out the bills by putting the last statement just taken at the 
top and the reading of the previous month under it. The latter amount 
is then deducted from the former, and the difference obtained is the 
last month’s gas consumption. Errors of calculation can be prevented 
by checking the figures, and errors in the figures by a careful compari- 
son of the previous and the present meter reading. Errors made in 
reading the meter are, as a rule, discovered at the end of the next 
month, it being then found that the consumer has either paid in ad- 
vance or else too little, generally by an even 1,000 cubic feet. By read- 
ing his own gas meter every month, or every week, or daily, a con- 
cumer has in his hands a perfect check against fraud or mistakes. 

Again, a great deal of good might be accomplished if managers and 
officers of gas companies would endeavor to correct and dispel the 
numerous popular errors or fallacies regarding gas lighting. Among 
the more common fallacies I will mention the following : 

a. That gas companies mix air with the gas to increase its volume. 
This admixture of air is never attempted, because it would obviously 
result in a serious deterioration of the illuminating power of gas, for 
even a 1 per cent. admixture of air reduces the candle power of gas by 
6 per cent., and a 10 per cent. admixture reduces same by 67 per cent. 
Gas companies are required to make and furnish illuminating gas of a 


specific candle power, and the weekly tests of the gas examiners show 
that the quality of the gas rarely falls below this standard, as it cer- 
tainly would if air were mixed with the gas. It is a fact, however, not 
so well known, that the quality of gas is variable with atmospheric 
changes. For instance, a fall in the barometer reduces the brilliancy 
of lighting by 5 per cent. for every inch of fall. According to Dr. 
Letheby, ‘‘in London, the difference in the value of the light when the 
barometer is 31 inches as compared with what it is at 28 inches is fully 
25 per cent., and this, no doubt, accounts for many of the complaints 
of ‘ bad light’ in November, when the barometer is usually very low.” 
The quality of the light is likewise said tobe variable with the amount 
of moisture in the air. 

b. That gas companies blow or pump air from the works into the 
gas mains during the day to make the meter go around and to make 
the index register. This is sheer nonsense, for not only can the con- 
sumer at any time by lighting a burner convince himself that the pipes 
contain illuminating gas and not air, but where no gas is burnt and 
the house pipes are tight, the consumer by watching the small index 
hand of the meter during the day will find that it remains stationary. 

ec. That large gas meters lead to an increase in the gas bills, and 
that large gas pipes in houses, as advocated by gas engineers, increase 
the consumption, and therefore the monthly gas bills, both of which 
beliefs, of course, are erroneous, as the gas consumption depends only 
upon the number and size of burners in use, and upon the gas pressure, 
but not upon the size of the conduit or pipe conveying the gas to the 
burner, and not upon the capacity of the instrument measuring the 
gas. 

d. That the gas company willfully puts on more pressure at the 
works at night to make the gas meters in the consumers’ dwellings go 
around faster. While the fact is true that the pressure is increased in 
the early part of the evening when a general lighting up begins, the 
gas company is obliged to do this to supply the distant consumers and 
those located in low level districts. The increased pressure causes in- 
creased leakage of gas at the joints of the street mains, and also leads 
to increased consumption at the street lamps with ungoverned burners, 
for which the companies, as a rule, receive a fixed annual sum by the 
municipality, hence it may be accepted without question that the gas 
companies would not increase the pressure if it were not necessary to 
do so. 

e. That large burners lead to a waste of gas, and that where gas 
companies offer to put better, or larger burners on the fixtures of the 
consumer, they do this not for the sake of giving a better light, but in 
order to increase the gas consumption. Careful observation shows that 
one large burner gives, with less consumption of gas, a better light 
than two small ones, which demonstrates the fallacy of the above mis- 
conception. 

f. That gas vitiates the atmosphere more and creates more heat than 
either candles or oil lamps, whereas for the same amount of illumina- 
tion the opposite is true. 

g. That gas light is more dangerous as regards accidents, such as fire, 
explosions, escape or leaks of gas causing asphyxia—than other illumi- 
nants, whereas the statistics of fire underwriters and the records of 
hospitals show more fire and accidents caused by lamp explosions, than 
by gas. 

h. That if in one house, owing perhaps to insufficient size of the gas 
service or house pipes, the pressure is low and the light accordingly 
poor, the gas company is able to give to this consumer more pressure if 
he desires it than to the neighboring houses, which is obviously im- 
possible. 

i. That gas pipes may burst from the inside gas pressure, which mis- 
taken idea possibly arose at the time when natural gas was-first sup- 
plied to towns under sometimes very heavy pressure. With gas as 
supplied and distributed from gas works the pressure is, comparatively 
speaking, very light, fluctuating from 4% to ¢§ inch of water pressure, 
and there is not the slightest reason for fearing that the gas pipes may 
burst. 

k. That inasmuch as the manufactured gas emits a strong and un- 
pleasant odor, the same odor must exist and become disseminated in the 
rooms, when gas is burning. It is a fact, however, sufficiently well 
established by experience that properly purified gas, if properly burnt, 
gives off no obnoxious odors. 

l. That gas may and does sometimes burn inside of the gas pipes. I 
have met well educated and otherwise intelligent people who displayed 
their utter ignorance on the subject by making such statements, thus 
reminding me of the pegple, in the early days of gas lighting, of whom 
we are told that they put on gloves before touching the gas pipes, and 





of the architects who required in their specifications gas pipes to be car- 
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ried at a safe distance from all woodwork. The fact is, of course, that 
illuminating gas does not burn and will not inflame while confined in 
a vessel or in pipes and fittings conveying the same, because air is 
necessary in all cases for combustion to take place. 

m. That manufacturers of gas meters and gas companies work hand 
in hand to defraud the consumer, whereas the fact is that gas meters 
are measuring machines constructed with accuracy and on scientific 
principles, by responsible manufacturers, and that before use all meters 
are tested as to their accuracy by special State meter inspectors. There- 
fore, whenever a consumer believes his meter to be wrong, he may 
have it tested, exchanged, or repaired by notifying the gas company. 

n. That gas bills are made out regardless of the amount of gas con- 
sumed, which popular error has been already alluded to in speaking of 
the prejudices of consumers. 

Much can be done to remove such popular fallacies by proper expla- 
nations given to gas consumers.. The gas companies have constant 
opportunities to give to their customers information and advice upon 
many of the matters touched upon above. 

Still more good could be accomplished if gas companies would under- 
take to give direct advice and practical instruction on the details of do- 
mestic gas burning appliances. Some topics of interest and practical 
value to gas consumers are, to begin with, the gas meter, its construc- 
tion and arrangement, with explanations of how to read the index of 
the same. If once the householder becomes familiar with reading the 
gas meter, misunderstandings or disputes about the gas bill would in 
the majority of cases be prevented. Then there is the gas piping of 
buildings. It has been said that a bad system of internal gas piping is 
the arch enemy of every gas undertaking, therefore gas companies 
should, in the case of all new buildings, see that architects, builders and 
gas fitters follow the best rules on gas piping. It would certainly lead 
to good results if gas companies would distribute rules and regulations 
on the best mode of doing gas piping, on the methods of running the 
distribution pipes, on the sizes of pipes, and the proper manner of test 
ing gas pipes. Gas companies should in this way try to exercise some 
supervision over the consumers’ fittings, and also insist upon the em- 
ployment of responsible and qualified gas fitters only. Regarding gas 
burners, the gas companies should remind consumers that even the 
best of burners wear out and that worn out burners mean a waste of 
gas, also that burners become obstructed and need periodical cleaning. 
They might, with advantage, go a step further and give to the house- 
holder information regarding improved burners, or supply the con- 
sumer either free or at a nominal charge, with the best kind of burners 
rather than see him at the mercy of the burner quack. Many consum- 
ers, without doubt, would welcome any judiciously thrown out hints 
about burners and lamps. Information about gas lamps and gas fix- 
tures, gas globes, globe holders, shades and reflectors would also be 
useful, particularly a demonstration of the advantages arising to house- 
holders from the use of gas globes of clear glass with wide bottom 
openings, supported in shadowless triangles of thin wire. 

Gas companies should explain the object and use of gas pressure 
regulators and of volumetric governor burners. In districts with ex- 
cessive gas pressure they should teach the gas consumer the proper 
remedy for ‘‘ blowing” burners. It is much to be regretted that, as a 
rule, gas companies are opposed to the use by consumers of pressure 
regulators of any kind, except the ordinary check burners which are 
notoriously unreliable, while they themselves make extended use of the 
best volumetric governor burners on their street lamps. The use of 
pressure regulators should be discouraged only where the house piping 
is quite insufficient in size. Much may be accomplished by employees 
of the gas companies giving instruction to consumers about the proper 
management and use of gas. Gas is wasted in houses in many ways, 
and children as well as servants are proverbially careless or thought- 
less in the use of gas, keeping lights burning many times when not 
wanted. Again,the householder’s attention should be called to defective 
gas keys, such as the ‘all round” keys without stop pins, which often 
cause escapes of gas and may lead to serious accidents. There is not 
a gas consumer who would not thankfully accept advice upon such 
points, if it were given conscientiously and in a proper manner. 

Many hints may be thrown out regarding the maintenance of gas 
fittings, the cleaning and renewal of burners, the cleaning of chimneys 
and globes, the greasing and tightening of the gas keys, the refilling of 
the water joint in hydraulic gasaliers, and kindred subjects. The an- 
noying and aggravating irregularities sometimes occurring in the gas 
supply, and the proper way to remedy each trouble, should be lucidly 
explained. The consumer’s attention should be called to objectionable 
gas leaks, whether in the pipes and fittings, or in the fixture joints, or 
at the gas keys, or at the burners, and the remedy given. All neces- 





sary and usual precautions against danger from fire should likewise be 
explained and commented upon. Useful hints may be given regarding 
the advantage, economy and convenience of gas cooking and gas heat- 
ing appliances. The revenue of a gas company will be increased where 
the day use of gas is encouraged. In all these matters gas consumers 
must be aided and guided, and gas companies should not lose the op- 
portunity of doing this, as the continued welfare of their business de- 
pends upon it. Many a grumbling consumer may be turned into a 
friend of the company by timely advice, given in a discreet manner. 
Gas managers, gas inspectors, and likewise all gas fitters should be well 
informed on these topics, so as to be able to give intelligent advice to 
the consumer. 

While there are several ways in which gas companies may educate 
the consumers, one of the best means consists in the arrangement by 
the gas company, at their office, of a general exhibition of gas appara- 
tus. In this exhibition should be included a collection of the best gas 
lighting burners, also samples of governor burners, of well-shaped 
glass globes and shadowless globe holders, of improved modern regen- 
erative and incandescent gas lamps, ete. A good gas pressure regulator 
should be shown in practical operation, likewise an exhibition meter 
constructed of glass, so as to show the interior construction and work- 
ing mechanism of the gas meter. Finally, there should be exhibited 
the best examples of gas cooking ranges, of apparatus for heating wa- 
ter, for heating laundry irons, also gas heating stoves, incandescent 
fire-place heaters and terra cotta gas logs. All of these appliances 
should be fitted up with gas connections ready for lighting up, in order 
to show the public their mode of operation, and their advantages and 
utility. 

There can be no question that a well arranged showroom, containing 
a judiciously selected stock of the best domestic gas appliances, must 
have a powerful influence in popularizing the use of gas. Manufac- 
turers of gas apparatus should aid the gas companies in this matter, as 
such a display would tend to create an increased demand for improved 
gas appliances. In connection with such exhibitions, popular lectures 
might be arranged on various subjects, such as on the use of gas for 
lighting, on cooking by gas, with demonstrations of practical cookery, 
on gas heating appliances, on gas motors, and the like. The gas exhi- 
bitions would prove a useful medium for distributing to consumers 
tracts or pamphlets upon the advantages of gas for light and fuel and 
power purposes and containing just such hints and general information 
as the public is most in need of. A liberal dissemination of such pamph- 
lets must result in a large reduction in the number of common com- 
plaints. It is likewise desirable that printed rules for gas piping in 
new buildings be circulated by gas companies amongst those who are 
chiefly interested, 7. e., architects, builders, plumbers and gas fitters. 

The question is often asked if it would not be advantageous to have 
the gas piping in new buildings done by the gas companies. After a 
careful consideration of this matter, I fail to see what material advan- 
tage, if any, could be derived therefrom. Gas companies necessarily 
must rely just as much as other contractors doing gas piping, upon the 
honesty, practical skill and ability of the mechanics, and in not a few 
instances have I found fully as much ignorance and carelessness 
among gas companies’ fitters as among fitters in the employment of the 
trade. Whether the householder gives his gas piping work to the gas 
company, or to a tradesman, a plumber or gas fitter—his chance for s» 
curing perfect work lies mainly in paying a fair price for the work and 
insisting upon the employment of only competent fitters. Here, as 
elsewhere, the best results may be secured by proper expert super- 
vision. 

Not a little of the ill-feeling existing between gas companies and gas 
consumers is due to the disrespectful treatment which consumers occa- 
sionally receive in some gas offices. Employees of gas companies, and 
in particular the inspectors of gas meters and those clerks in the office, 
who come into more frequent contact with the public, should be re- 
quired to be courteous and polite in manner and speech. After all, the 
public have a right to demand at least the same fair treatment in a gas 
office which they receive by clerks or salesmen in stores in which they 
make the purchases of the sundry necessaries of life, and where, as a 
rule, they are shown that they are valued customers. Fully aware of 
the fact that the position of fie clerks in the gas office, who receive the 
consumers’ complaints, must often be a trying one, I still hold that the 
ill-temper of the clerk should never be vented upon an unoffending cus- 
tomer. Here, as in other lines of business, it pays to be patient, oblig- 
ing and polite, and nothing is gained by showing even the slightest 
sign of irascibility. Customers, on the other hand, ought to bear in 
mind that very often the clerks and inspectors of gas companies are 
abused by the suspicious, the ignorant, the ill-mannered people, neces- 
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sarily forming a portion of the customers of a gas company, and they 
should therefore condone a clerk’s offense of sometimes appearing 
gruff, impatient and uncivil.- . 

In short, gas companies would undoubtedly be on better terms with 
consumers if they had not, in too many cases, disregarded their wishes. 
The enlightenment of the gas consumer is of importance, for even well- 
educated men often display a very deplorable ignorance and bias as re- 
gards the use of gas. Then the public should be taught that a gas 
company’s business is legitimate, and that their dealings are just as 
honest and upright as the transactions of other business concerns. And, 
lastly, consumers who go to the gas company’s office for advice should 
have confidence in the suggestions made by the company. A proper 
observance of what has been herein stated, would undoubtedly pave 
the way toward better relations between gas companies and gas con- 
sumers. 








A Reliable Method of Recording Variable Current Curves. 
i 
By Dr. ALBERT C. CREHORE. 


The practical problem that has in more recent years presented itself 
to the electrician and physicist alike is ‘‘ How shall-we measure the ex- 
act current which flows in a conductor at any instant of time and record 
all the irregular changes to which it is subject ?”’ 

The importance of the question, since the introduction and extensive 
use of the alternating current, has emphasized the fact that we need a 
‘* reliable method ’’ of measuring the instantaneous values of a variable 
current, which is not a ‘‘method by points,” but ‘‘a method which 
continuously records the current.” 

Under ‘“‘ a method by points”’ isincluded any method in which the 
current is obtained from readings (usually of an electrostatic voltmeter) 
due to the charge of a condenser which may be connected in at any 
point of time. The essential characteristic of the method is that the 
current is supposed to repeat itself exactly during successive periods, 
or more generally when the conditions are exactly repeated. There can 
be no doubt that the current does repeat itself under exactly similar 
conditions, but can we be sure that those conditions are exactly re- 
peated? By this method a number of points are found, the time occu- 
pied being at least several minutes, and the collection of points properly 
arranged is a representation of the current during as shorta time as the 
one-hundredth of a second, perhaps. Yet this method has proved to be 





a very useful and practical one, and has given us information concern- 
ing the currents and potentials of generators and transformers which 
is of paramount importance. Yet all will agree that this ‘‘ method by 
points” is too limited in its application, and does not show us any sud- 
den temporary change taking place in a current, which does not repeat 
itself. 

Such for instance as a sudden ‘‘ make,” or “‘ break,” or ‘‘ change” 
in an alternating current would not be easily shown by this method. 
The second method, previously designated, ‘‘a method which contin- 
uously records the current,” is the one to which this paper more par- 
ticularly refers. Under this head is included all methods which attempt 
to record the current by causing it, either directly or indirectly, tomove 
a material something so that its displacement is some single valued 
function of the current. As an example of this method may be men- 
tioned the well-known experiments of Froelich, in which a telephone 
is used, upon the disc of which is mounted a mirror that permits a beam 
of light to be reflected from it. Any vibration of the disc gives an an- 
gular motion to the ray of light, and this motion is in turn recorded 
upon a moving photographic plate. Other examples might be men- 
tioned in illustration of this method, for instance, a wire which is de- 
flected in a magnetic field or stream of mercury so influenced ; but it 
will be noticed that in all of these cases an appreciable amount of pon- 
derable matter is required to be moved backward and forward during 
each reversal of the current. When the current reverses hundreds of 
times per second, the unavoidable difficulty is introduced that the forced 
oscillations of this ponderable matter, no matter how small in amount, 


become so superimposed upon those of the current which it is desired 
to measure that they are inseparably mixed together ; and the record 
does not show the true current, but the resultant vibrations of the in- 
strument. That this is the case with the method of the telephone, above 
referred to, has been established beyond a doubt, it seems, by experi- 
ments conducted at Cornell University by Mr. Henry Floy. The cur- 
rent furnished to the telephone was carefully measured by the ‘‘method 
by points,” and care was taken to see that the current as measured by 
points was the same as that used in the telephone. The vibrations of 
the telephone did not even approximately agree with the current as 
measured by well-established methods. 

Bearing these points in mind, and remembering the high frequency 
of some of the oscillations which it is desired to record, may we not 
with some degree of certainty predict that any of these methods requir- 
ing the rapid motion of ponderable matter will be open to precisely the 
same objections which are noticed in the case of the telephone? With- 
out answering this question, probably all will agree that the difficulty 
may certainly be avoided by using as a vibrator, instead of this so- 
called ‘‘ ponderable matter,” a vibrator that has no weight. It is to 
this question of finding a form of vibrator without weight that I invite 
your attention. 

The idea of the weightless vibrator is perhaps already suggested in the 
beam of light. But how shall we cause a beam of light to have a change 
in direction simply by means of a current flowing in a circuit without 
the intervention of some moving material? A way of influencing a 
beam of light directly by an electric current (or more properly by its 
magnetic field) is that discovered long ago by Faraday. It is by means 
of the discovery of the rotation of the plane of polarization by an elec- 
tric current that I propose a method of obtaining a weightless vibrator. 
The explanation will be made clearer by reference to diagram of appa- 
ratus (Fig. 1.) A beam of light is passed through a polarizer (Nicol 
prism) so that the vibrations of the beam take place in only one plane 
upon emergence. If it is then passed directly through an analyzer 
(Nicol prism) the latter may be set at such an angle as to prevent all 
light from passing through it, and thus produce darkness beyond the 
analyzer. Faraday’s discovery was that, if a beam of polarized light is 
passed through some substance in the direction of the lines of magnet- 
ization within that substance, there is a rotation of the plane of polariz- 
ation in a direction which is the same as the direction of the current 
required to produce such a magnetic field. The direction of rotation is 
unaltered, therefore, whether the light beam advances in the same or 
the opposite direction to the magnetization, so that a beam reflected 
back and forth through the substance several times has its rotation in- 
creased by equal amounts each time. If the direction of the ray of light 
be at right angles to the lines of magnetization there is no rotation pro- 
duced. 

If now the light is passed through a polarizer and then through a 
tube containing the substance used, around which is wound a coil of 
wire, and thence through the analyzer, an observer would find complete 
darkness upon looking through the analyzer when set in the crossed 
position. But if without moving the analyzer a current is sent 
through the coil on the tube, light appears to the observer. This is be- 
cause the plane of polarization has been rotated by the current and 
practically the prisms are no longer crossed. Now let the analyzer be 
rotated while the current is still flowing, and the observer will see a 
series of beautiful colors through the analyzer, a different one for each 
position of it; but, as long as the current flows, he cannot produce 
darkness again by any amount of rotation of the analyzer. 

This effect suggests what is known to be a fact, that the different 
wave-lengths composing white light are rotated by the current in differ- 
ent amounts, so that when the analyzer is turned to the angle corres- 
ponding to the yellow light, say, only the yellow light is prevented 
from passing through the analyzer. All the other rays, being rotated 
by different amounts, pass through the analyzer, and there being mixed 
together they give rise to the series of beautiful complex colors above 
mentioned. A different color is seen for each position of the analyzer, 
because in each position a different color is subtracted from white light, 
and the observer sees what is left or merely the complementary color. 
Fortunately we have substances which naturally rotate a beam of polar- 
ized light, for by means of this aid we may obviate the difficulty that 
the band vanishes with no current. For instance, a parallel plate cut 
from a crystal of quartz perpendicular to the optic axis has this property 
of rotating the plane of polarization. Quartz is selected for the ma- 
terial used because of its great transparency and high specific rotary 
power. 








The tube upon which the coil carrying the current was wound was a 
glass tube of 1,4 cm. internal, and 1,8 cm, external diameter, and 70.15 
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em. long. The tube was filled with carbon bisulphide, which was con- 
fined in the tube by means of two plane parallel plates of glass, each 
1.3 em. thick, fitted tightly upon the ground ends of the tube. Upon 
this tube was wound six layers of No. 18 double cotton copper magnet 
wire, occupying a length upon the tube of 61.5 cm. The wire was 
wound so that 100 turns occupied 12.7 em. Thus the total number of 
turns, 2,900, is very large considering the size of the wire. 

The light used was sunlight reflected from the mirror of the heliostat. 

The Nicol prisms are two fine specimens which were obtained by 
Dartmouth College at a time when larger specimens could be obtained 
than may now easily be found. The width of the slit does not need to 
be very narrow. A width of a quarter to a half millimeter will do bet- 
ter than a narrower one, because more light is admitted to the photo- 
graphic plate, and in passing through so many different substances 
even sunlight is rendered comparatively feeble by the time it strikes the 
photographic plate. 

A further description of the apparatus is hardly deemed to be neces- 
sary, inasmuch as no claim is made to having obtained more than the 
most crude of first results, which may be the results attained by appa- 
ratus arranged in a comparatively poor manner for the end sought. 
Yet the results obtained seem to be so promising for the future that the 
subject is presented to you at this early date in the experiment, in the 
hope that it may soon receive an impetus from other experimenters who 
have better facilities than those at my disposal, and thus become a fruit- 
ful source of extending our knowledge of instantaneous current flow 
in conductors. 








Improvements in the Manufacture of Sulphuric Acid. 
i ee 
By Mr. PETER 8S. GILCHRIST. 


In the Journal of the American Chemical Society, for November, 
1893, I gave a brief outline of the Hacker and Gilchrist pipe columns 
for saving chamber space, quoting results which had then been ob- 
tained in actual working. I wish to follow this with results of much 
greater interest. 

As stated previously, the pipe columns were added to a plant having 
large chambers, the first three being each 160 feet long, and consequent- 
ly not so effective as in combination with short chambers, the best work 
being 17 cubic feet of chamber space per 1 pound of sulphur per 24 
hours, and this with Glover and Gay-Lussac towers. The ratio of 
chambers has an important bearing on the amount of work done in a 
given space. 

It has long been thought that short chambers were essential to good 
work, repeated experiments in Europe having demonstrated this, but 
there has been much tardiness in adopting them. 

An observer of the chamber process notices that as the gases pass from 
one chamber to another a greater reaction sets in, consequently fol- 
lowed by an increased production of sulphuric acid. The reasons for 
this are obvious ; the vapors strike against the surfaces of the chamber 


ends and the sides of the connection, causing the particles forming to} 


interact more quickly. Again, th» gases being passed through a small 
aperture become better mixed, and the gases are also cooled by radiation 
from the lead surfaces, which is an important point in manufacturing. 
It has been proved in chambers of 100 feet and over that after the gases 
have traversed 50 to 55 feet of the length the acid produced falls off 
considerably, so by cutting off the chamber at this point we get the 
maximum work from the chamber. 

The important point in constructing a sulphuric acid plant is to en- 
deavor to attain these conditions throughout the process as much as is 
possible, and if the mere passage of the gases from one chamber to an- 
other has such visible effects, how much more so, when these condi- 
tions are very greatly improved on, as is the case when using pipe col- 
umns. 

The large, moist surfaces presented by the numerous pipes upon 
which the gases impinge, the thorough mixing which the gases receive 
by coming in contact with each successive layer of pipes, and lastly, 
the heat generated by the reaction, consequent upon the mixing, being 
carried off by the cold air passing through the pipes, are conducive to 
a very rapid formation of sulphuric acid. 

The cyclone of last August having destroyed the acid chambers of the 
Darlington Phosphate Company, of Darlington, 8. C., I was asked to 
superintend the rebuilding of the same. 

The original plant consisted of three chambers, having a total capac- 
ity of 129,500 cubic feet, with a small coke tower in the rear, using 
Johnson’s mechanical fines furnaces, with no niter recovery, making 
at the outside 11 tons of 50° Beaume acid per day, 


The present plant consists of four small chambers, the first only 15 
feet long, its object being to catch the dust, the second 60 feet, the third 
50 feet, and the fourth 43 feet, having a total capacity of 100,800 cubic 
feet, with coke tower in the rear, using the same furnaces, and no niter 
recovery. 

Between each chamber there is a pipe column averaging 3’.10’’ by 
3’.5’", and 13’.6” high, between the last chamber and the coke tower, a 
small pipe case 3’.0’’ by 1’.10’’, and 6.0” long. 

The average work for the last 81 days is as follows: Pyrites burned 
per day, 14,304 pounds, averaging 44.6 per cent. sulphur, two-thirds be- 
ing Virginian ore, and one-third Spanish, actually yielding 43 per cent. 
sulphur. This is an equivalent of 6,153 pounds of sulphur, being 16.38 
cubic feet of chamber space per 1 pound of sulphur per 24 hours, and 
in the cooler months was under 15 cubic feet. 

The average yield of acid for this period was 14 tons of 50° Beaume 
acid per day, or 4.552 pounds of 50° acid, per 1 pound of sulphur, per 
24 hours. 

As this means an increase over the total chamber area of jj; of an 
inch, calculated as 50° acid, one can readily appreciate. the amount of 
work done in the system. 

The average temperatures of the chambers were as follows : 


No. of Chamber. Front. Back. 
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Atmospheric temperature, 73° F. Average oxygen in the escape 
gases, 6.6 per cent. Average acidity in the escape gases, 0.81 grain sul- 
phuric anhydride per cubic foot. 

The result of the application of the pipe columns over the original 


plant is as follows: Reduction in the size of the chambers, 21.84 per 
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cent. Increase in the yield of sulphuric acid made, 28.18 per cent., 
equal to a total increase of 50.02 per cent. 

Another plant is being completed in Savannah, Ga., having short 
chambers, pipe columns, Glover, and Gay-Lussac towers, which will, 
doubtless, confirm more fully the advantages of the pipe columns. 

The construction of the pipe columns has been much improved, 
more especially in connection with the sections of the pipes used. The 
‘exteriors are made so as to enable the greatest amount of mixing to be 
got from a minimum surface of contact. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—<iniiiliieiacs 

THE Oswegatchie Light and Power Company, to furnish gas an | 
electricity for public and private uses in the towns of Gouverneur, FE ' 
wards, Fowler and other towns in St. Lawrence county, N. Y., has 
been incorporated, with a capital stock of $60,000. The Directors are 
H. Walter Webb and A. G. Paine, of New York City ; William J. Ar- 
kell, Canajoharie; and Augustus L. McCrea, Jr., and A. J. McDonald, 
of Gouverneur. 





THE Capital Gas and Electric Light Company, of Frankfort, Ky., 
renewed this year its offer of last summer of three prizes in gold coin 
to the housekeepers who, after open competition, were adjudged to have 
mixed and baked the best specimens of the named cakes: White pound 
cake—prize, $20 in gold ; angel food cake, $15 in gold ; layer cake, $10 
in gold. The main and governing condition was that the cooking 
should be done on a gas stove and that time would also be considered as 
a determining factor ; in othé? words, that if two specimens seemed to 
be equal in respect of flavor, soundness and appearance, the one cooked 
in the shortest time would receive the award. The judges (three in 
number) were selected from the families of three prominent residents, 
and their task was an extremely difficult one, for no less than 43 speci- 
mens of cake were submitted by as many competitors. The palm of su- 
periority was, however, eventually awarded as follows : White pound 
cake, Mrs. W. S. Johnson ; angel food cake, Mrs. Thos. B. Rodman ; 





layer cake, Mrs, A. L, Franklin, The Company is quite well satisfied 
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at the outcome of the competition, in that several orders for gas ranges 


have been obtained. 


WE understand that the Goshen (N. Y.) Gas Company’s properties 
have been purchased by a syndicate, of whom Mr. Charles F. Hunt is 
the leading man. The purchasers say they will remodel the plant—any 
change whatever would improve it—and reduce the selling rate, with a 
view to encourage the use of gas for purposes other than lighting. 








THE following letter explains itself : 
New York, July 6, 1894. 


Mr. William Cox, Stapleton, N. Y.: The ‘‘Gas Flow Computer” 
which I ordered by mail came duly to hand. I am very much pleased 
with it and think it should be in the hands of every member of our 
profession who has to do with the problems arising in connection with 
main laying. I have not as yet had an opportunity to test its accurate- 
ness practically, but in a numberof calculations which I have made 
for the purpose, I find it works out perfectly with the accepted formu- 
las. You are certainly deserving of all success in introducing it.— 
Yours truly, W. H. Brapiey, Chief Engineer Consolidated Gas Co. 





THE United States Projectile Company, of Brooklyn, N. Y., is mak- 
ing extensive additions to its machine shop, and has placed the contract 
for this work with the Berlin Iron Bridge Company, of East Berlin, 
Conn. 


AT the annual meeting of the Milwaukee Gas Light Company seve- 
ral changes were made in the executive management. Mr. F.W. Mont- 
gomery, First Vice-President of the Company, is no longer connected 
with it in any capacity, and Mr. A. E. Smith, who was Secretary, is 
now a member of the Board of Directors. The Directors chosen were: 
E. McMillin, B. M. Weil, S. M. Green, H. C. Payne, F. G. Bigelow, 
A. E. Smith, W. Becker, J. P. Murphy and E. G. Cowdery. Messrs. 
Bigelow and Becker are new men, Mr. Bigelow succeeding F.W. Mont- 
gomery, and Mr. Becker took the place of Mr. B. K. Miller, Sr. The 
officers chosen were: President, Emerson McMillin; First Vice- 
President, B. M. Weil ; Second Vice-President, 8. M. Green; Secretary 
and Treasurer, J. J. Glass ; Assistant Secretary, Emil Hasse ; General 
Manager, E. G. Cowdery. 








THE gas works proposed for Snohomish, Wash., will be constructed, 
a franchise for the same having been granted to a Mr. Williams, who 
estimates that $50,000 will be sufficient to build the works and pipe the 
city. Snohomish has for some time back supported fairly well an elec- 
tric lighting plant. 





THe Attleboro (Mass.) Gas Company has moved into its new office 
quarters on Dunham street, and the change is sure to be appreciated by 
its customers. 





THE officers chosen by the Louisville (Ky.) Gas Light Company are: 
Directors, J. M. Atherton, Harry Bishop, A. H. Barret, J. B. Speed and 
George W. Morris; President, George W. Morris ; Vice-President, 
A. H. Barret ; Treasurer, W. P. Lee ; Secretary, E. 8. Porter. 





In our last issue we gave a brief summary of the decision of the 
Board of Gas and Electric Light Commissioners in the case of certain 
consumers of gas in the city of Haverhill, Mass., against the local Gas 
Company, and now we are enabled to give the full text of the Commis- 
sioners’ opinion: ‘‘ The Haverhill Gas Light Company was organized 
in 1853, with a capital stock of $45,000, in 900 shares, of a par value of 
$50 per share. This capital was in 1858 increased to $50,000, and in 
1871 to $75,000. It was all paid up in cash. Haverhill has grown very 
rapidly ; the population in 1860 was 9,935; in 1870, 15,092; in 1880, 
18,472. The Gas Light Company has, since 1871, supplied this increas- 
ing population without any increase of capital stock, using its earnings 
to provide the necessary plant and mains, paying out, between January 
1, 1887, and January 1, 1894: 


For laying pipes and mains.......... $73,796 56 
‘** constructing new holder......... 52,026 18 
‘* constructing water gas plant..... 29,756 78 
sa sukbe os oo GHeekinenwenaueee 7,500 00 

eS $163,079 52 


or an average of over $23,000 a year. It is by such expenditure upon 
plant, without an increase of capital, that the consumers of to-day are 
enabled to purchase gas at the present rate, $1.40 per 1,000 cubic feet. 
The consumer for the time being of any well-managed quasi-public cor- 
poration gets advantages from the payments made to the Company by 
the consumers of the past. The consumers of the future should there 
fore be regarded by a board of control and enough should be paid by 








the present consumers to provide for the natural growth of the com- 
munity. Everything which the Company under discussion has taken 
in the past from its customers, except the cost of manufacture, includ- 
ing regular dividends upon its capital, is to-day existent and used for 
the benefit of its consumers. The stockholders from all this increase 
receive only the practical guaranty of a 10 per cent. dividend. It was 
admitted at the hearings that the amount paid out in dividends, $7,500, 
was moderate and should not be lessened. The beneficial operation of 
this accumulation of earnings to the consumers is shown by the fact 
that in 1855 gas in Haverhill was sold for $4 per 1,000 cubic feet, and 
that to-day, by gradual reductions, it is sold at $1.40. Before Novem- 
ber, 1891, the Company manufactured coal gas ; it then made a mixed 
gas until 1893. Since then it has manufactured water gas. In the year 
ending June 30, 1882, 15,766,100 cubic feet of gas were sold, at $2.30 per 
1,000, and in the year ending June 30, 1893, 59,731,100 cubic feet were 
sold at $1.40. These reductions, from 1882 down to 1889, took place at 
intervals of two years or less. There has been no reduction since 
the last date. One large consumer has, since 1887, paid $1.25 per 1,000 


‘feet, and the city, for the last fiscal year, paid $5,275.77 for 4,120,100 


cubic feet of gas. On January 1, 1888, there were 1,647 meters in use, 
and on January 1, 1894, there were 2,981 meters in use. It is apparent 
from the above statements that the community has been well served by 
this Company, and its honorable record calls for great commendation ; 
and the only question before this Board is whether the Company is in 
a position to give its present consumers the benefit of a further reduction 
in price. On September 7 last, its capital was $75,000, it owed $41,669.04, 
and it has an apparent surplus of $131,929.77. Its assets were $248,598.81. 
Of all these assets only about $22,000 were quick. Its net income above 
expenses and dividends has, since the last reduction, steadily increased, 
and the last fiscal year showed that its consumers were that year pay- 
ing for gas an amount which exceeded, by a considerable sum, the 
average expenditure upon construction noted above. In other words, 
the time seems to have arrived when the Company, pursuing the same 
policy that it has in the past, should make a reduction in the price of 
its gas. Therefore the Board recommends that on and after July 1, 
1894, the net price charged by the Haverhill Gas Light Company for 
gas should not exceed $1.30 per 1,000 cubic feet.—JoHN T. WHEEL- 
WRIGHT, Chairman.” 





SHORTLY after the Haverhill Company received a copy of the Com- 
missioner’s decision a meeting of its Board of Directors was held, at 
which the following resolution was unanimously adopted : 

Voted, That in accordance with the recommendation of the Board of 
Gas and Electric Light Commissioners, contained in its decision, dated 
June 27th, 1894, the net price of gas supplied on and after July 1, 1894, 
to consumers of the Haverhill Gas Light Company, shall be $1.30 per 
1,000 cubic feet, if paid on or before the 25th day of the month in which 
the bill is presented, and $1.40 if paid after said 25th day. 





At the semi-annual meeting of the Directors of the Lebanon (Pa.) 
Gas Company a dividend of 4 per cent. on the stock was declared. 





ALONZO BARKLAY, a tobacconist of Wheeling, W. Va., who was ar- 
rested some days ago, is charged with the stealing gas from the City 
Gas Works. His method was the usual one of bye-passing the meter. 
It is said that the authorities have also secured evidence of similar 
thefts by other residents of the city, some of the alleged culprits being 
prominent business men. 





Tur PitTTspurG (Pa.) Despatch says that Messrs. F. P. Wellman 
(Philadelphia) and George Goetz (Milwaukee), experts employed by the 
Philadelphia Natural Gas Company, are now in Europe making in- 
vestigations in regard to the manufacture of fuel gas. On their in- 
vestigations and subsequent report will depend the extensiveness and 
progress of the fuel gas plant, which the Company proposes eventually 
to erect on Brunot’s Island. The experts are well known engineers, 
and before leaving for Europe made investigation in this country on 
the subject of fuel gas. The Company proposes to secure all possible 
information bearing on fuel gas before it makes final arrangements in 
a matter which means so much to it and the public. The outlook for a 
supply of natural gas is much better now than when the project for a 
plant for the manufactured article was first started, but the Company 
does not propose to take any risks, and wishes to be ready if the natural 
gas supply should happen to give out or be so reduced that a substitute 
would be necessary. 





THE United Electric Light and Power Company, of New York city, 
is putting up a new switchboard building, which will be covered with 
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an iron roof and the Berlin Iron Bridge Company’s patent anti-con- 
densation corrugated iron roof covering. 





AT the annual meeting of the Burlington (Vt.) Gas Light Company 
the following Board of Directors was elected: B. B. Smalley, F. H. 
Wells, A. G. Pierce, U. A. Woodbury, J. 8. Pierson, R. G. Severson 
and F. H. Parker. 





Tae Hudson (Mass.) Electric Light Company has sued the town of 
Hudson for $18,000 damages for failure of the town to purchase the 
electric lighting plant, after having voted twice in open town meeting 
to accept the provisions of an act allowing towns to own and operate 
electric light and gas plants. The papers were served last month, and 
are returnable on August Ist. The Company claims damages from the 
fact that the action of the town was sufficient to deter several parties 
from either purchasing the plant outright or furnishing additional cap- 
ital to increase its facilities, It is further claimed the conditions of the 
suit anu the relations of the Company to the town are similar to, if not 
identical with, those of the town of Wakefield and the electric light 
company of that place, the recent decision of the court being that the 
town of Wakefield should purchase the plant ata considerable advance 
on the original price. 





THE proprietors of the East Saginaw (Mich.) Gas Light Company 
have closed a contract with the United Gas Improvement Company for 
a set of the latter Company’s standard Lowe water gas apparatus, the 
set to have a capacity of 200,000 cubic feet per diem. The Saginaw con- 
tract also includes considerable auxiliary work in the way of iron 
flooring, iron roofs, storage oil tanks, ete. 





Tue Evansville (Ind.) Gas and Electric Light Company has agreed 
to light the local court house and jail with gas at the rate of 75 cents 
per 1,000 cubic feet. 





THE city’s answer to the petition of the Montreal Gas Company for an 
injunction to restrain the authorities from permitting the Consumers 
Gas Company to supply gas to citizens before May 1, 1895, which was 
filed on the 6th inst., is appended : 

‘*1.—The litigation between the plaintiff and the Consumers Gas 
Company is simply a question of damages, the extent of which is not 
known, and in which the city has no interest whatever; in fact, to sup- 
ply gas to the citizens is not prohibited by law, and the city is not au- 
thorized by its charter to restain or hinder the sale of gas by anyone ; 
the Companies have no monopoly or exclusive privilege to manufacture 
or sell gas in the city of Montreal, and no citizen or ratepayer is obliged 
to secure his supply of gas from the said Companies no more than from 
the city itself. Therefore, it is alleged, the contract between petitioner 
and the city is simply a permit to excavate in the streets of the city, and 
to lay pipes, with the obligation to manufacture gas, in order to furnish 
a supply to citizens. The city did not violate this contract when it al- 
lowed the Consumers Gas Company todothe same as the Montreal Gas 
Company, since it is expressly stipulated in the contract that in the two 
years immediately preceding the expiration of the said contract, the 
city may permit any person or company to excavate in the streets and 
to lay pipes, in order to be prepared to execute a new gas contract. This 
is simply what was done in the premises, and therefore the Consumers 
Gas Company is simply within the limits of the powers and privileges 
conferred by law, and the city cannot restrain the Company from exer- 
cising its rights, nor can it be compelled by injunction to restrain the 
Company. 

‘*2.—If the petitioner has suffered any damage by any act of the 
Consumers Gas Company, which was not authorized by the city, the 
petitioner may have direct recourse against the Consumers Gas Com- 
pany, the same as it would have against any third party who would 
cause any damage, and it would cause a writ of mandamus or a writ of 
injunction to issue against such parties, according to circumstances. 

‘*3.—The Consumers Gas Company is authorized by its charter to 
manufacture and sell gas to the public, and to construct appliances for 
that purpose, without the authorization of the city, and the city would 
therefore not be in a position to exercise its rights in warranty against 
the Company, if the writ of injunction were allowed to issue. 

‘*4,—By a contract, made on the 22d December, 1893, before Mtre. 
O. Marin, notary, the city gave to John Coates & Co., now the Con- 
sumers Gas Company, the privilege ‘ to do all necessary works and to 
lay gas pipes in the streets, lanes, and public places of the city of Mon- 
treal, and to commence the construction of said works and the laying 
of said pipes in the streets, lanes, and public places of the city, and to 
continue the same diligently, so that everything be ready to supply gas 
in accordance with the said contract.’ The object of this contract was 





to obtain for the citizens and the ratepayers a considerable reduction in 
the price of gas. This contract was made conformably to the powers 
conferred on the city by its charter, and no privileges or anterior agree- 
ments made with the petitioner were violated thereby ; neither has a 
monopoly nor exclusive privilege to supply gas been created. 

‘*5.—The temporary writ of injunction is allowed to issue only in 
cases of great urgency, and only in cases for which the law grants no 
other remedy. In the premises there is no urgency ; on the contrary, 
citizens who are supplied with gas by the Consumers Gas Company 
would be deprived of it to their detriment and the petitioner could not 
benefit by this, as the citizens are not obliged to take gas from them, or 
even to take any at all. Moreover, the parties have their action in 
damages, if there has been any violation of the rights of the petitioner, 
and vice versa.” 





ANOTHER contract just awarded the United Gas Improvement Com- 
pany is that given it by the Kalamazoo (Mich.) Gas Company. The 
contract calls for a standard plant of the improved Lowe type, rated to 
produce 200,000 cubic feet every 24 hours. This contract was awarded 
without competition. While on this subject we might also mention that 
the quarter-million per diem plant recently completed by the U. G. I. 
Company for the New Orleans (La.) Gas Light Company was so satis- 
factory to its purchasers that. the latter accepted the plant after a test 
only running one-third of the time stipulated in the bond. 





THE Goodwin Meter Company has been authorized to construct a new 
14-foot station meter, to be set up in the 25th Ward station of the Phila- 
delphia Municipal Gas Works. The Goodwin Company has just fur- 
nished a meter of the size above named for the Point Breeze station of 
the Philadelphia works. 





On June 29th the new works of the West Side Gas Company, of 
Kingston, were put in operation, and gas was turned into the 
mains put down for the purpose of lighting up the sheps, homes, etc., 
of the residents of Kingston, Forty Fort and other boroughs on the line 
of the north branch of the Susquehanna river, just opposite the busy 
city of Wilkes-Barre. Under the able supervision of Mr. L. L. Merri- 
field, Chief Engineer of the Economical Gas Apparatus Construction 
Company, of Toronto, everything passed off without a hiteh. The 
apparatus is of the latest improved Lowe type, as shown in the Merri- 
field-Westcott-Pearson setting. The Economical Company also had the 
contract for the holder and steel tank, purifiers, center-seal and yard 
connections, as well as for the complete generating apparatus, including 
floor engine, etc. Mr. A. J. Root, who had the management of the 
construction work on behalf of the Gas Company, was very much in 
evidence on the day of the ‘‘ opening,” having provided a luncheon for 
the Directors and the builders which was heartily enjoyed. 








Coal vs. Petroleum. 
rE 
An English authority makes the following comparison of the relative 
values of the named coals and petroleum : 
Durham coke, containing 94 per cent. of carbon, contains 13,640 heat 
units, and requires nearly 11 pounds of air for complete combustion, 


the rise in temperature being 4,877° F., the maximum amount of water 
evaporated being 14.12 pounds for each pound of coke. A very 1 
pon of bituminous coal, containing more than 81 per cent. of carbon, 
contains 14,143 heat units, requires 11 pounds of air for complete com- 
bustion, the rise in temperature is 4,830° F., and the maximum amount 
of water evaporated is nearly 15 to 1. Illuminating gas, containing 61 
per cent. of carbon, contains 20,800 heat units, requiring nearly 16 
pounds of air for the combustion of each pound of gas, the rise in tem- 
perature is 4,567° F., and each pound of it will evaporate more than 21 
pounds of water. Oak wood when kiln dried contains about 50 per 
cent. of carbon, has 7,713 heat units per pound of wood, requiring six 
times its own weight of air for its combustion, giving a rise in tempera- 
ture of 4,287° F., and each pound of it will evaporate 8 pounds of wa- 
ter. Wet and green sawdust, containing 45 per cent. of wood and 55 
per cent. of moisture, develops 2,916 heat units, giving a rise in temper- 
ature of 2,245° F., and will evaporate 4 pounds of water for each pound 
of wood in the fuel. 

A fair specimen of petroleum contains 85 per cent. of carbon, devel- 
oping 20,360 heat units, requiring 15 pounds of air for the combustion 
of 1 pound of oil, giving a mise in temperature of 4,900° F., and each 
pound of oil will evaporate 21.5 pounds of water. Good authorities 
give data which show that in actual use 1 pound of petroleum will 
evaporate from 25 to 50 per cent. more water than anthracite, and from 
60 to 100 per cent. more than bituminous coal. If petroleum were 
much more bulky than coal an objection might be found to it for some 
laces; but it is not, for while a ton of coal requires from 40 to 45 cubic 
eet of space, a ton of petroleum occupies very much less. Another 
thing in favor of the oil is that, while coal contains from 3 to 15 per 
cent. of ash, the petroleum leaves practically no ashes behind it. 
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The Market for Gas Securities. 





Weakness was the ruling feature of the quo- 
tations for Consolidated during the week, the 
figures for to-day (Friday) being 1254 to 127. 
It seems to us that there has been a systematic 
selling out of some prominent interest in this 
Company, which liquidation has been carried 
on for perhaps four months or more. Whether 
so or not, the natural tendency of the shares is 
downward, and it would not surprise us to see 
Con: ted sell at 120 before the summer is 
over. her city shares are dull and uneven. 
The Brooklyn war is still being fought, but in 
rather quiet manner, although the Nassau 
Company is going on with its piping. Shares, 
so far as quotations go, are up to prices that 
seem far beyond their worth, but still they are 
firmly held. Chicago gas, on account of the 
unsettled condition of affairs in the Windy 
City, sold down sharply during the week, but 
to-day’s figures for it—75§ to 75%, ex-div.—show 
that it will not be long before it will assume its 
normal level. It ought to reach 90 before 
Christmas. Consolidated, of Baltimore, is again 
much sought after, 65 being freely offered for 
it. Consumers, of Jersey City, is a trifle weak- 
er, the quotations being 56 to 59, ex-div. 








Mirror Experiments. 





Some interesting experiments with a rectan- 
gular glass prism are described, says Nature, 
by W. C. Rontgen in Wiedemann’s Annalen. 
Those who have tried looking at themselves as 
reflected by two mirrors placed at right angles 
to each other, will remember the amusing ef- 
fect created by the image, contrary to the usual 
reflection in a mirror, not being reversed right 
and left. We can see ourselves ‘‘ as others see 
us,” also, by looking straight at the surface 
subtending the right angle of a rectangular 
prism. Herr Rontgen observes that in no case 
is the pupil divided into two equal parts by the 
faintly visible edge of the prism. This is an 
illustration of the angle between the line of 
vision and the axis of the eye, which is differ- 
ent in different people. Rectangular prisms 
can be easily tested for correctness of the angle 
by observing whether the two images of the 
cross wires in a telescope, as seen in the two 
surfaces, coincide. The same test would tell us 
whether two mirrors are exactly at right angles 
—a fact which might be usefully applied for test- 





ing instruments like Gauss’ heliotrope. Such a 
pair of mirrors, or a rectangular glass prism, 
give rise to another peculiar phenomenon. If 
they are rotated about the axis of vision, the 
image rotates in the same direction with twice 
the speed. If, therefore, the object, say a card- 
board disk with writing on it, rotates twice as 
quickly as the mirrors or prism, it will appear 
to stand still. This might be applied to investi- 
gate the effects produced upon bodies by rapid 
rotation. Another peculiarity is that such an 
instrument will reflect rays falling upon the 
hypotenuse at any angle up to 45° to the same 
spot. By rotating such a prism about a line at 
right angles to its edge and to its hypotenuse 
the author was enabled to reflect the light from 
an electric lamp through a distance of 1 km. 
with ease and certainty. 








Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks. 


16 Watt St., New Yorx Ciry. 
Jury 16. . 
All communications will receive particular attention. 
For The folowing quotations are based on the par value o! 
Enea. ae Capital. Par. Bid Asker 


Consolidated. .......++0++-$35,430,000 100 1253 127 
Fontral........ccccrreee 500,000 50 100 — 





96. Bat Ep..ccccccccecee 220,000 — 100 -- 
Tquitable...........0.0.00+. 4,000,000 100 185 188 
‘¢ ~=Bonds.......... 1,000,000 — 106 108 
Vietropolitan, Bonds... 658,000 — 108 112 
Mutual 3,500,000 100 151 — 
‘6 Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _- — 
Northern. .....00000 ececeee iin ae: 80. 96 
$0 Bomds, 0. ccoceee 150,000 — — 100 
Richmond Oo., 8. L.... 348,650 50 50 — 
” Bonds......... 100,000 —- — — 
Standard Gas Co-- 
Common Stock....... 5,000,000 100 25 30 
Preferred.............. 5,000,000 100 80 — 
Yonkers ........scccsssecees 60 112 — 
Gas Co’s of Brooklyn. 


Brooklyn.........0.0.- «+ 2,000,000 25 106 — 
CitZEMS ....cccccccscececeee 1,200,000 20 50 — 
“« §. F. Bonds.... 320,000 1000 — 101 
Equity Gas Light Co... 2,000,000 100 — — 
Bends......cccceee 1,000,000 — — — 
fulton Municipal....... 3,000,000 100 130 132 
” Bonds.... 
Peoples ........000000000000. 1,000,000 10 — 70 
‘* Bonds (7’s)...... 
-" 6 QB ieee 94,000 — 98 100 
Metropolitan...........00 870,000 100 132 136 
io Bonds (5's) 70,000 — 100 — 
NQSBAU......ccccecseseceees 1,000,000 25 — 155 
90 AURED © nevenntanocee 700,000 1000 99 100 


Williamsburgh........... 1,000,000 650 138 145 
y Bonds... 1,000,000 — 107 110 

Out of Town Ges Companies. 

Bay State Gas Co.— 


Stock... 5,000,000 50 i4} 154 
Income Bonds..... 2,000,000 1000 60 — 
Soston United Gas Co. — 
in Series S.F. Trust 7,000,000 1000 78 — 
a7. *- ® 3,000,000 1000 57 58 
Buffalo Mutual, N. Y... 750,000 100 120 — 
~ Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
Chicago Gas Company. 25,000,000 100 755 753 
Chicago Gas Light. & 
Coke Co.— 
G’t’'d Gold Bonds 7.650,000 1000 814 814 


Co., Jersey City...... 2,000,000 100 56 59x 
Bond8.......:.ss000000 600,000 1000 92 — 





Cincinnati G. & O. Co.. 7,000,000 100 192 — 
Consumers Toronto.... 1,600,000 50 184} 187 


Central, 8. F., Cal...... 90 100 
Capital, Sacramento, Cal — 655 
Consolidated, Balt....... 11,000,000 100 65 653 
- Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 85 101 
Bonds...000sccceecee 250,000 _- — 
Detroit Gas Co.—- 
OS EO OY PR 60 — 
East River Gas Co., 
Lorg Island City..... 1,000,000 100 — — 
ys 500,000 100 89} — 
Equitable Gas & Fuel 
(Co , Chicago, Bonds 2,000,000 1000 — 101 
dartford, Conn.......... 750,000 25 120 128 
Jersey City............ eas 750,000 20 190 200 
Louisville, Ky............ 2,570,000 50 125 130 
Laclede Gas Light Co. 
St. Louis, Mo.— 


Common Stock.... 7,500,000 100 16 17 


Preferred “ 2,500,000 100 66} 67 
Bonds...... cosseessee 9,084,400 1000 864 87 
Little Falls N. Y........ 50,000 100 — 1060 
oar Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 200 208 
New Haven, Conn....... 25 200 — 
Oakland, Cal...........++ 428 43 
People’s Gas and Coke 
Co., Chicago— 
1st Mortgage....... . 2,100,000 1000 — 108 
mec eamanes . 2,500,006 1000 104 105 
Peoples, Jersey City... 500,000 — 175 185 
“ “ Bonds. Got okie 
Paterson, N. J........00006 25 99 102 
Rochester, N. Y.......... 50 80 = 85 
Preferred.........++0 90 95 
BOER 00065 scnvcessea'e 90 95 
Syracuse, N. Y....... e000 500,000 2 — — 


San Francisco Gas Co. 

fan Francisco, Cal.... 10,000,000 100 71 714 
Washington, D. C....... 2,000,000 20 240 — 
500,000 50 180 182 
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WANTED, 
A live, pushing, energefft man to 


Take Charge of a Coal Gas Works 


in town of 25,000, about 200 miles from Chicago. A worker 
who is not afraid to push gas sales. State salary, references 
and experience. Address 
965-2 


POSITION WANTED 
By a young man having 5 years’ experience in 
Steam and Gas Fitting. 


Ten years with Gas and Electric Light Company. Desires a 
change. Thoroughly competent. Good references. Address 


“ X. Y. Z.,”’ care this Journal. 
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WANTED TO PURCHASE, 


Gas Plants, in Cities of from 
10,000 to 200,000 Inhabitants 


Address 
THE AMERICAN INVESTMENT & FINANCIAL CO., 
997-1 33 Wall Street, New York. 








DIVIDEND NOTICE. 


STANDARD GAS LIGHT CO. OF THE CITY OF NEW YorK, | 
71 BROADWAY, NEW YORK, June 29, 1894, j 


A dividend of one (1) per cent. has been declared on the 
preferred stock of this Company, payuble on July 10, 1894, to 
stockholders of record at 3 o’clock P.M , July 2, 1894. 

Transfer books will be closed from 3 o’clock P.M., July 2, 
to 10 o’clock A.M , July 11, 1894. 














GOIN! GOIN!: GOIN!!! 


should be neatly and accurately 
wrapped before banking. We 
¥A make the only device that will do 
it properly. Successful bankers 
give these to their customers. If 
you prefer to buy, ask any sta- 
tioner for them, or write to us for prices and free samples. 


ALVORD & CO., Mfr. Detroit, Mich.,U.S.A. 























MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


= ——- to a full assortment of Volumetric Governors, ete. be 

now making MERCURY PRESSURE GOV 
EHNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. Lig same careful attention to 
details’ of Ra and workmansh A 3 has established the 
Bae of WILDER’S VoL LUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during past year, and have 
given entire satisfaction. The price is v lew, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
— become known, in consequence of the low price and good 
q ity. 








Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 
CHATTANOOCA, TENN. 


















NO EXTRA LABOR OR 
OPERATING EX- 


Not Ex- 


pensive. Write to 
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Is Superior*to All Others in 
Economy, Safety, Durability, 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 
External Inspection™Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 
- CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East 13th Street, New York, U.S. A. 

































Cable Address, “ PATLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. .§ 





Not Connected with any other Concern in the U.S. 





By NORTON H. HUMPHRYS. Price, $2.40. 
Orders may be sent to 


=. 
Ls 





THE HAZELTON OR PORCUPINE BOILER. =. BEE REND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKES, FIRE CEMENT, 
Stetiin “Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & {2 Old Slip, New York. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 








satll 


ip 


Analysis, Samples and Particulars on Applica- 
tion. 


_ AIR COMPRESSORS 














THE CHEMISTRY OF ILLUMINATING GAS, “sas tentomitornorss 


COAL TAR PUMPS. 
Send for Catalogue. 


CLAYTON AIR COMPRESSOR WORKS, 





A. M. CALLENDER & CO., No, 32 Pine Street, New York City. 26 Cortlandt Street, New York. 

























RELIABLE GAS STOVES AND RANGES FOR 1804 


Seven Distinct Lines. 
Ninety-six Different Styles. 


‘ Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894. 





Also Five Unes with Side Broiler. 


New Bidens and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 


Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVES 


Are Unequaled. 





78 Styles 


Listing from 75 Cents to $68.00. 


Sena for Catalog. 





Reduction in List. 


Gorge M. Clark & Company, 


MAKERS, 


. 149-161 Superior Street, Chicago. 


PERFECTION .... 


GAS STOVES AND APPLIANCES. 
We Make 105 Styles for 1894, Ranging from $1.50 to $250 List Price. 


CONSISTING OF 


GAS STOVES and RANGES. 
HOTEL RANGES, BAKERS and BROILERS. 
WATER HEATERS. 
FIRE PLACE GRATES. 
RADIATOR, SQUARE and ROUND HEATERS. 
LAUNDRY and TAILOR IRON HEATERS. 
HATTERS’ IRON HEATERS. 
KILNS FOR FIRING CHINA. 
of KILNS FOR FIRING GLASS. 
COFFEE ROASTERS. 
OVESCorm] MELTING and SOLDERING FURNACES. 


| 
il 














————— 








SEND FOR CATALOC. 


femme MILWAUKEE GAS STOVE CO, 


One of Our neadiive. Milwaukee, Wis. 
Bastern Salesroom and Warehouse, N. Y. City. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 








BURR K. FIELD, Vice-Vresicent 
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GEO. H. SAGE, Secretary. 
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The above illustration is taken from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass. The 


Roof on this building was furnished by us. 


The building is 32 feet in width by 50 feet in length, the Roof being made 


entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The room is ven- 
tilated by a wrought iron ventilator extending the full length of the building, with corrugated 
shutters on each side opening and closing by cords from the floor. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








PATENTS 


cured. de-M Cop hts 

Labels registered. Twenty-five years ex- 
pb We report whether” t can 
secured or not, freeofcharge. Our fee not due 
until patent is allowed. page Book 


ree. 
He By WILLSON 4 GO. Atoraye at Lae. 





BOO KS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 


By Gores Lounae. Price $12.50. 











A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A, Gramam. 8vo., Cloth. Price $3. 
Orders for these books may be sent to this office. 


A. Mi. CALLENDER & CU., 
323 Pine &t.. N, Y. Orry 


| JOSEPH P. GILL, 





| 
GAS ENGINEER, | 


59 Liberty St. (Room 31), N. Y¥. City. 


Plans, Estimates and Specifications furnished | 
for new works, Coal or Water Gas, and 
for alterations and extensious. | 
GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 








Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 





JOS. R. THOMAS, | 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


Contracts taken for all Appliances 
required at a Cas Works, 











Either for New Works or Extensions to Old Plants. 





H. C. SLANEY, 
Gas Hnsfineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMMisT. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


Laboratory, 127 Pear! (SO Beaver) St. N. Y. 











To Gas Companies. 


We make to order CAY BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. A GEFRORAER, 
248 N. Sth 8t., Phila., Pa. 
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AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


JULY, 1894. 





\\ rable No. 2. 








se ‘Table No. 1. || NEW YORK 

2 FOLLOWING THE | CITY. 

i MOON. ALL NiguTt 

* LIGHTING. 

» 7 

A |é Light. Extinguish. | Light. ake 

} M. i. 

Sun. | 1| 8.00 pm 3.40 am) 7.30 5 
Mon.| 2] 8.00 | 3.40 30 5 
Tue. | 3] 8.00 NM, 3.40 | 30 Dd 
Wed.| 4| 8.00 | 3.40 || 7.30] 3.15 
Thu.| 5} 8.00 | 3.40 30 | 3.15 
Fri. | 6| 8.00 3.40 30 5 
Sat. | 7| 8.00 3.40 30 5 
Sun. | 8/10.10 3.40 30 5 


Mon.| 9/10.30 FQ) 3.40 
Tue. | 10)10.50 3.40 
Wed. | 11)11.20 3.40 
Thu, | 12}11.50 3.40 
Fri. |13/12.30 am) 3.40 
Sat. |14| 1.10 | 3.40 
Sun. |15} 2.00 3.40 
Mon. |16|NoL. |NoL. 
Tue. |17|No 1..FM|No L. 
Wed. |18|NoL. ‘NoL. 





rmoonoc gc o& © ocr 


~ 

i] 
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Thu. |19; 8.00 pM) 9.50 pm|| 7.20 

Fri. |20!) 7.50 10.10 20 

Sat. |21| 7.50 10.30 20 5 
Sun. |22) 7.50 (10.50 |! 4.20 5 
Mon. |23) 7.50 (11.10 20 5) 
Tue. |24| 7.50 11.40 20 5 
Wed. |25) 7.50 1@12.00 20 5 
Thu. | 26} 7.50 12.30 AM 20 5 
Fri. 7| 7.50 1.10 20 5 
Sat. |28)| 7.50 2.00 20 5 
Sun. |29| 7.50 4.00 20 5 
Mon. |30} 7.50 4.00 10 0 
Tue. {31} 7.50 4.00 10 0 





| 
| 
I 


TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1. | By Table No. 2, 
Hrs.Min. | TIrs. Min. 


January. ..244.10 | January. ..423.20 
February...195.30 | February. . .355.25 


March......206.20 | March.... .355.35 
ee 169.40 | April ......298.50 
Eee 162.10 | May ... ...264.50 
wens «.. ..135.40.-) dane....«.; 234.25 
‘|. Soe 146.30 | July...... 243.45 
August. .... 162.20 | August .... 280.25 
September..172.10 | September. . 321.15 
October. . ..211.20 | October... .374.30 


November. .221.00 | November. .401.40 
December. .245.30 | December. .433.45 








bic aee | Total. ..3987.4- 
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ROOTS 
GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY; 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 






































Inquiries Send 
Cheerfully for 
Answered. Catalogue. 


1 
Gi 














BYE=- "ay AND ey Waves, 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg,, Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 














July 16, 1894 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater"’ Lowe Apparatus, designed for the use of Naphtha, Crude Olli, or “‘ Distiliates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 


Fort Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 











Etc., Etc. 
W. H. PEARSON, President. J. T. WESTCOTT, Gen’l Mang’r & Treas. L. L. Se Chief Engineer. 
(Formerly with The United Gas Improvement Co. ly with the Uniied Gas Improvement Co. 


The ECONOMICAL GAS APPARATUS CONSTRUCRION CO), Lt. 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners Of the Merrifleld-Westeott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced ‘by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per Ben, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


oonnseg ae. SOLICITED. Plans and Estimates Furnished upon Application. 


Coal Tar Genealogical Tree 


MR. T. VINER CLARE HE, of London, Hrne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GAS«a WATER Go., 


218 La Salle St., Chicago, fil. 














HENRY C. REW, President. YN. A McCLARY, Secretary. | IRWIN REW, ‘Treasurer. EB. E. MORRELL, Engineer. 


Builder and Operator or Gas Works. 
SOLE OWNER OF THE SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE OF CARBURETED WATER CAS 

DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 

OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ’ ) 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor 

















AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

e 


IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cert. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASE 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘npointchemca! wots 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or Greenpoint Ave. & Newtown Oreck, Brooklyn N.Y 


a DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
. . 

Is a superior natural Hydrated Oxide of Iron. 
Wilbraham Cas Exhausters, (ieee eee ou then 
‘ any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
J furnish the diluent at a nominal cost. It is now 


. used by the largest gas companies in the West. 
An.c. Rotary Piston. Pu.3mps. Pull information, references to many us%rs, and prices 


delivered in any | ity, furnished on application to 


Catalogues and Prices on Application. H.W. Douglas (*Gas Company) AMM Arhor, Mich. 
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Sea PaaS ~PERKINS ek cOo.,, 


F. SEAVERNS. 


a 
228 & 229 Produce E=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 

Clinch Valley Gas Coal, and the 

Old Kentucky Shale, for Enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 
Single carloads or more —elivered at any required point in the United States or Canada. 








SCciENTIEIC BOOoOE Ss. 





KING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with | 


numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND. VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY: A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W.J. Dippin. $3. 


8TRAINS IN IRONWORK, by H. ApaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL, $2.50. 


The above will be forwarded by express, upon receipt of price. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R.| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 


HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. ose 
NOLD. $2. 


| ammmioan PLUMBING, by ALFRED REVILL. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO_ 
LIGHTING, by W. Suae. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, | | 


by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY | 
8vo., Cloth. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 
ENT’S HANDBOOK, by WM. MoonEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor | 
VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, | 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY | 
ADAMS. $2.50. 


| 
FUEL AND ITS APPLICATIONS. $7.50. | 


| ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 


MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 
A TREATISE ON MASONRY CONSIRUCTION. BARKER. $5 


| GAS ENGINEER’S LABORATORY HANDBOOK, by JOHN 


$2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


HORNBY, FIC., 


$2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


40 cts 


| ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 

| ACCUMULATORS, by SiR D. SALOMONS. $1.50. 

| pyN. “0 BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


| DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO Fr. EB. 
MINES, = «= £Clarksburgh, Harrison Co., West Va. 
WHARVES, - - Locust Point, Baltimore, Md. 
OFFICE, = = = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, t acEnTs, BANGS & HORTON 
71 Broadway,N. Y. } 60 Congress St., Boston 


ENRICH YOUR GAS 





“Bear ({REEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER, 


a Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soi:icited. 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gaz 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent 


Ae M. CALLENDER & CO.. 32 Pine St., N.1 























—— Pas -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =-:Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAms, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





LwroInNTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SSENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CoO. 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbursah, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. _. 








Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


Rare ga Blast Furnace and Cupola Linings, every description of Fire 
Clay Gas Retorts, Olay Material Fire Cay Five Linings, Chimney Tope CLAY GAS RETORTS 


Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
CHAs E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
' Office, 88 Van Dyke St., Brooklyn, N.Y. 








OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8T. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 











CYRUS. BORCWL??. 


23? ST ABOVE. ACE MLADALTA. 44..S.A. 


Fire Brick 
AND 


-CLay RETORTS# 





















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P.0. Box 3’. 


Successor to WILLIAM GARDNER & SOW. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


fl EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d 8t., N. Y 


Clay Gas Ketorts, 


BEN CEL SETTINGS, 
Fire Brick, Tiles, Ftc. 


GEROULD S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on mouth- 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 


Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 


THOS. SMITH, Prest. 


BALTIMORE 


AvGuUST LAMBLA, Vice-Prest. & Supt 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 


pieces, making up all bench-work joints, lining blast furnaces 
pre pe er pay ae agg now Fa use. Economic | torts are made to stand chenges of temperature, the strongest AND FIRE CEMENT. 
Ea Spm P heats of the furnace, and the abrasion of feeding and emptying. 
In Coske, 400 to 60 to 809 pounds, at — per pound We have the exclusive Agency for the West of the celebrated eg and Buff Ornamental Tiles and Chim 
n Kegs. 


In Kegs less than 100 * 7; 


Cc. LL. GHROULD & 1 Co., 


ist St. & 3d Ave., Mount Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ils. 





Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





mney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
13x13x23 and 10x 10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Rele 4gomtese the Sow Enetand Seasraa. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 


In Three Volumes. Price per Vol., $10. 


Sold either by Volume or in Sets. 





ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines. 





x Gas Apparatls, # 





118 Farwell Avenue, Milwaukee. Wi- 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired 
\ NO\\ Ne 


f= 








306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BULTED TRAYS IN THE MARKET 
Send for Circulars. 


MiNi NN 





mmsroct.s PRESSURE GAUGE  SASHOLDER TANKS AND 
For Continuous Records of GAS WORKS MASONRY COMPLETE. 


Street Gas Pressure. Plans prepared and Estimates furnished at short notice 
i ceeeaiiiegal 
2 Simple in Construction, J. P. WHITTIER, 














Low in Price, 








Fully Guaranteed. | 


send for cirewar. | WHE Gas Engineer’s 
THE BRISTOL CO0.| Laboratory Handbook. 


Waterbury, Conn. 





By JOHN HORNBY, F.I.C. 
Received Medal at World’s Price, $2.50. 
Columbian Exposition. a. m. cALLENDER & CO., 32 Pine Street N. Y. City. 











FLEMMING’S 
Generator-Gas Furnace 
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Materials furnished and Benches erected by 


j. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A M. CALLENDER & CO, 
32 Pine Street, N. ¥ 









Bartlett Street Lamp Mfg. Co 


| ~ MANUFACTURERS OF 


Globe Lamps, 


FOR 
Streets, Parks, Pubh 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 
The Miner Street Lamps, A Specialty. 


Office and Salesroom, 





Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - WN. Y. CITY 


| Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. | and Posts will do well to communicate with us. 











Farson’s Steam Blower, 


OR IMPROVING BAD DRAUGHT IN BUILERS, AND FOR BURNING BREEZ} 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y. 


Accurate in Operation, 70 Rush St., Near Division Ave., Brooklyn, N. Y. 


a 
: 
; 
’ 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 




















Single, Double and Triple-Lift 


GASHOLDERS 


of any. : Capacity. 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 


RX KK & 

















| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 





Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Soke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 


SPECIAL NOTICE. 


To Gas Companies and all Users of Valves: 














We have just increased our facilities for the manufacture of VALVES, and are prepared to furnish 
you, at very low prices, all kinds of 


Hub and Flange, 
Single and Double Gate, 
and Quick-Opening Valves, 


from 3 inches to 24 inches in diameter. Our Valve is protected by patents, and is equal, and in a great 
many respects superior, to anything now on the market, and a trial will substantiate all our claims. We carry 
a stock of each size on hand, and can usually ship orders on date received. 


Write for price list and discount. 


KERR MURRAY MANUFACTURING CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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Triple Double, & Singie-Lif PURIFIERS. 
GASHOLDERS. CONDENSERS 
Im ro Tanks, Scrubbers 
nOOF FRAMES 1 BENCH CASTING 
Cirders. OIL STORAGE TANKS. 
Br rer Boilers. 





The weirictaaiin * "Water | ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


eis NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFG. C0. Successors to TRACY & HADDEN. 








MANUFACTURERS 0: | 
< 
oe _ | E 
VALVES, de a ee N 
Double and Single Gate, 4 in. to 72 in., outside and a | 





inside Screws. Indicator, etc., for Gas, ae UEACTURERS | OF _ 


Water, Steam, Oil and Ammonia. 
PECULIARLY ADAPTED 
PAINT “"" Holders 


And all Ironwork about Gas Works. 
POU CHEE Psi, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete, 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen.’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 
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wn: o£. D. WOOD & CO. “rn. 


nuniodmenindiae 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER _§| PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 




















(PATENTED) GuTLen’s 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. Saik amine Gabe. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. 1 peavy Loam CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gras Etolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS 


By C.- J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & I1th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works, 


H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. Tarvin, Sec. & Treas. 


STACcCH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON: ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 


i), DEILT & FOWLER, Itt 


T.awurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS., 


Single and Telescopic. 


EXolders Built 18sec to 18902, Inclusive 
Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 





Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,” N. ¥ 
Brunswick, Ga. sat, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, C Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas + Co., of Calais, Me. Victoria, B. C. Brooklyn, N. Y. 

Lynn, Mass. (2d) New York, N. Y New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 


Irvington, N. Y. f Montclair, N. J. So. Framingham, Mass. Bridgeport, Conn. (2d) 











South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. L. Sing Sing, N. Y. 

Rye, N. Y. (2) Santg Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. Exeter, N. H. 

Staten Island, - Y. (2d) a Pa. (2d) Morristown, N. J. Pittsfleld, Mass. (2d) Wilkes-Barre. Pa., ons 

Woodstock, Ont. est Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn. Mass. (2d) |Gaso 
ILLUMINATIN G GAS! FUEL GAS! ! 


The Loomis * epee 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 














WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


‘orrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 





Plans and Estimates Furnished. 
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Wood's Gas Scrubbing and Enriching Apparatus. 

















—— 


End Elevation. Side Elevation. = 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R, FLOYD & SONS, - - Nos. 531 to 543 West 20th Street, N.Y. City 
“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
tk BE vorwre 


of these machines, capable of dealing with 75,082,000 cubie feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


| GEORGE SHEPARD PAGE’S SONS, 


Estimates Furnished on Application. No. GS Wall Street, = = =§ New Work City. 


FIELDS ANALYSIS 


Eor the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M.CALLENDER &CO., - No. 82 Pine Street, N. Y. City. 














“Standard “Washer-Scrubber, 
Kirkham, Hulett & Chandler's 
Patent, 
BUILT BY 


ISBELL, PORTER COMPANY, 
24 Broadway, N. Y. 


‘WATER OUTLET 
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GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY 


weneesor | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe,| 9 matineintin.  aiienalliianinsen 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


onary tee rene W CAST IRON WATER AND GAS PIPE 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 


JOHN FO-x, wu : ‘ | 


160 Broadway, N. Y. M. J. DRUMMOND, Beaeee etn OHM DONALDSON, Prest » Betz Bidg., Phila., Pa 
CASTIROVGASWATER PIPE EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


SPECIAL CASTINGS, FLANGE PIPE, i FRENTE | 
SPECIAL CASTINGS AND LAMP POSTS 


FIRE HYDRANTS, STOP VALVES, 


LAMP POSTS, Ete., Ete. "| CAST IRON PIPE AND SPECIAL CASTINGS 


General Foundry and Machine Work, Office, Corbin Building, 192 Broadway, N. Y, Also, saan pat anne weil Etc. 


THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. CINCINNATI, OHIO. 


PIPE Purifiers, Condensers, Serubbers & Center Valves 


SPECIALS, FLANGE PIPE, AND LAMP POSTS. 





Dy EY TA eA rE ee 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 












































—_ 





C.N. PAYNE, Factory 
Prest. and Office 
J. B. WALLACE, | Erie, Pa. 
Supt. | 
F. H. PAYNE, ESTIMATES FURNISHED 


Sec. and Treas | ON APPLICATION. 


—_—_—_— 





»S Why ymdikena? Ouse EA, 

* dtiten: + Tp fot ake Peek ’ ~ 
ot AY a *. 5 a2 
Manca’ STE ss Saale 


METRIC METAL CO., 


MANUFACTURERS OF 


liry jas Meters 


FOR ALL KINDS OF SERVICE... 


Special Attention Paid to 











Agts.. McCELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., Indianapolis, Ind 
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NATHAN TmhL, TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - os Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 











aii ween. 
With the best facilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
manufacturing, is enabled 


menfurnish reliable work, Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICAGO, 122 & 124 Michigan St. 
WEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


Bistabliahed 18409. 


/HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
AXPHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. * ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 




















Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. GAS METERS. GAS METERS. 

WM. N. MILSTED, Prest. and Geni, Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 
TH 2 
Established |834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
A 
Manufactoriecs: GAS STOVES. sien eee 
SUGG@’S “STANDARD” ARGAND BURNERS, Pane een re 
512 West 22d St., N. ¥, SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 








EEL ME é& MeciLHENN rf, , 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to°1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


j 
BINDER for the JOURNAL, | he American Gas Engineer 


STRONG. 


ves and Superintendents Handbook. 


SIMPLE 

















— By WM. MOONTHY. 
HANDSOME. | » 
Price, $1. | 
| 850 Passes, Full Gilt Morocco. Frice. $8.00. 
A.M. Callender | 
& Co., eantiane 
82 Pine st., 


N. Y. City 





A. M. CALLENDER & CO., 32 Pine St., N. 





7 e 


a ce a 
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OTTO GAS ENGINE WORKS. 


- 33d and Wainut Streets, Philadelphia, 
New York, {S Vesey St , Boston, 19 Pear! St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 








This Space belongs to 


JOHN J. GRIFFIN & CO. 


1513°1515-1517-1519-1521 Race Street, Philadelphia. 
52 Dey Street, New York. 


75 North Clinton Street, Chicago. 


